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*. ^JjJ-L-lJL- 1 (J Lea At 1 



'• o3j ul*1\^ (^j-iliiJt (J-*-£iA11 



(jJjVl oU^aJI ^j^Jll jLp-f C.l'r-J ,1997 

(— al uil£l JL^5-J I g-LaJJ (jL£ .3_J,Ll!I ■ tuciaJI ,jj> 

j j i^ij j^i-VI I J ' • 4^eia-j-u (_,lr Slj^-ll JjVj 

. 9 I * At! a , ,. L^nLi^jJI j^-^-a ^^j-^ j j ^Iq 

LaJLtj 4-lIIjlJ! tLuV! j I i axi ^tjjJi! jLo-l i ir-i?J 
' a " (jl <_j-3 i4_i£_jj_aVI SjLalli! CjLjVjJI C^e-»o 
CjLj) « J^j^-LaJI i d_ui£L!Li rt » 4JuA.mll <LstIa-m ^-i^- 
(j uJeoJ Sj j< ( a 4_jJl ' rt C^*jj>. (j^ 1- ^ 

, L&J-i-aLi^. ( > yLc (_3jjLuJ i£j^fc_t-£5 

(jl Ot-jlj (-dJjJ j »aJI i— al i"iC*r ( ill (jja l^iijJa J_La 

iL-t^SUI IjLA (jl I n t^M (J^_t-£5^J JjjJ-LiJ! Jj n"lt 

L_j_a^j9 LSsjLA 4_jJI (J^_t-£5^JI 1 1 ^> t (jl Jm_i 4_t-^L>.j 

jjUjj LJjj Lsjl&Jj i(20I9) ^Lc <d jjljo L£_jj_ai 

^_JJ j S, ,"i || jj_3j_a j»JL3l (jl (j-i-Sj ui j I "ijjj 
JjLj (jjjt i .il (_£ j-!! i« Ljj^j -ilji JJJ^J-II jllmVI I) 
I r ' c (jl Jljlj . t_j LlSLJI 3jl_a 5-*^ 

■ Til &j| 4jj.jJ tyJI 
(Jjj^sJI j S i"i II ^jJal (jl LUajl ( _ 3 _l3j_<Iijj 

joJLc « j LjJ 1 (jjj La jjj^ jJ I jLjjj/^l» jjjjtll (_yj5jjLj^5 

(jl 4_t-£sL>. t(J LaAll 1 «U ' ^ (jlj ijj^ aJU g I LcaAJl 
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<GjLo IjJs (jl jjj ><* ax^ ■ V jLa L&ta ^1 i- . i .1 h j it_jbSL!l I jut 

jl~ mVl)) u-ll ^Llla! (j-aJLs- ^-^'j i4i*V Jj^aJI Jjf (j? (^jjjj 
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ijrS j_jjLLl! j-Lo (jLju^! j-^j-iI p ■ \ s *■ 

J>j_*jj CjIjI J_a ^fl j j i ii" <_i£l^£LJI (j-a 4jaLi 4J 

(_jjTj lijjj I fT I .,_£jj>.ij <j-U L^JLSljJS ^1 

(J I S. i"< L_> CjL«_4j>>j Jila-i L^jlSLa «GjUl!I ^_jj*_cJI 
^ J i aAll (j^£LJ1 (ji ^jl mJ VI p Lu 1j^£La .SjLlJL^, 
4_o£L^_i 4jl£La ^3 fr^j mi (J^£_uaj J^-°* (jP^* ^''^ dy 3 

d j i n g mi II 3-c.j_«-jJ.! s-^'j^ oj- 5 ipl i .1 

a\ <i i ii i. i i i ii II I JL^J .j_aLj j_«j>.| Q^J 4J Ltj_4j/Li 
(jj_Li djjJ (jV (((jjjjLoi) i_jj_r»JI 4JI j<u-uLi (jj^c^l 

•■ a * I «j_&Lti!l » * 1 £J LAJi »1 0 Ir 0 1 nj i^jJI 

lj_SL_A i."m q mi «3j_aIJlJI )) cQjJlA ^jl jJLSjj » t. 1 1 i nil 
SjLfol lj|j lall ' * ^jl 1 0 1 r (JLj_o w I S ' a II jJt^>. {j*^ 
L^jLuj j_al (_ylll 3jljjl>JI 2_y jJLI 1 n"i t g\ a 1 ntl (jjs 
j ■ ^ " ^ ^ LtaLc dcjL^ JaLLa-uiAll jj-* * ) j-^L J 

cJJj ijr lc. cLlia . 3_l>_u*JI d a ir-iL«l! «3j_&L2JI» ^<u-ul 

. «3j-aLlJI )) £cjjJJ '-jjl ' gaj JL>. t d j 0 i n" LJLLs 

Jls.^/ I g 1 ill «3j_aLaJI (_gjlj» ^Usjj ^IjHaVI Jl^j^ (<uj 

LJLa. d I g uu J n_£jSLII ^Ja ■ ■■ ^yk: ^UJJ^I jLJI Jjjli jjiSill ,Uii 
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Jo jt^^ L^j ^cjj-*JlI 4_Lajjj>. jc-i-uj <( ijr LIjLjLjSL_o (^Ls^o* » (^,-lLLaj^M ^SliAJI ^jt 

^LlS (JL«_l>.! I j ' aij j Lj T S JjJLc CjLjLj^ iiDj (jc jjj JL3j jjUiJI 4jjii3 

^i—ajsoj j-oJj CjLiLii Ji^>.jJ cL*_uj iLjjj-^J^u <■". 1 njt 4-ScIa.m (-;r i^. Ij-i^j 

Jt^j .j^Paj^l $.\j-5c—t^2 j—j—l^ Jl_>. 4— i-uxJ 4j1 £ljj-U diLdua jo-ikl 
, d ^ 1 " ~»- a <• 1 a A , ,. d t-. , ,.1 c_t£^£LI1 L-fl LuiSuxti 1 Cj^L>.j dUii ^ ' gaj I 
LjLiJj O-Jj-^ 3j-_j_La_a JJ ' r ^_)JL3 4_tic CLi^a c_i£^SLJ1 ^jl C-JLut 

jl_La_o^M ^LlU (_tij>. (j-oj JlJlj^ , 4_uj_*JI t*aJ 1 ^jLiJij 4-uaiJ 

SJLjLa _}1jl^.Lj i4_»JLojJl ^LilSLlI (j;^^^ 1 3*^ j^-yj <( 

(j_ujjLUajJ Llu-oIjJ ^£ LuL^ lLLIjJ . (^tjjuiil (^jJLjufoJI < Ja^JI (J^>> ^.^Je T Jl 
d^Loj ' a uilSl (j! ju«_i 1 1 'j La " l-iLj-Sj' j^i>^' l v^3^ 1 j»L»J-*^l -il-Sjl 

4_*_ulj^ *l_u t llLI!} . (_^3j^! jjjl^. Ljj-uSLJ! 4 1 nii LL tip. LiLilj (j^>. ^J^_o* 

j_4 ^-jjJkl (ji JJL»J (j^-«-o ^[ju^j^ L-u£j2 CjI j ^j-J-l I 3 (j-a 'l-y^ (j-o 

jjj iCjIJaj 1 V a =Lj OijI-? L-4-iJ (jl I JUt ( _ ;r L»jj . I *j J • a c 

Ijufc jJsj .(j^oj-I! j<ujJa ^j^Js 4-scJa-ui u I c t_gj 1 11" tfLjll (jiu^ Lojuc 

^ 1 5j 1 rt g ^ ' ea all -iljlj ctLa_i_u1^j 
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4_C^ tj -»J.I jlj-Sl JlJ>.( 4_(2_i-£^a_l i£C_JJ-U C_i_^0^ jj-^ ^ ' .! ' " rt J ^— 

. I /Vjj La " j_jjLjj ^ i "jjl i ealxj 4^jjti! jLojlj tfjj^sj jjjLj (2>^J '^-J- 1 



c^Laj I < U » ; <_jL£L1I ^Jiij i42j^jJI SjjJulII ^La^mi ^LaLUal 

pLa i a o£jLi (jy^Il j-jJaL-u^LJ ^J"" ^" (jr^" J 1**' 1 La^ 'L^J^-*^ (°-^ 

i. i<a-S-ll i_al mi<~ ( ,il oVLaJi^.1 LUajl (»J-Sj3 -pi mmVI ^ ji>^' 

S-jLtl (j-a J^LaVI (jj-S 4-Lj.m 4iJj 4 i ill i ii 4juu^> ( _ ;r 3 i_iJJJil d * i<ij I JL& 

(ffj'v it iLxSLII t_£iJJ_a i"«l d - a ^ufcl 4Ji_L<i->J1 . I i ^tj d J a U tl 

SjJLS dJj .(J^jj/ t_jai_<_uLi I JjSt" 4 j n U 11 CiLajU U j^i 4j>JL«-a ^jt-->" i uj 4jI 
4_u*9_a ijjLAj , ^ V, ^- 1 1 i|^jL2il Lt>.^aJcSa]lj jal«JI ■ J i ojj 4ji5L9 

• Jj^La j-iil VI L$j -Sa^cJ V'J^-J jc- 4UI J-i^ (>o 

l_* a £U, lj-)J_a LaJU£. J_La * iLlSLIl t_£ll J_a ij^- '•^-^J-*-* 

CjI ^JLJLi JLl^-o ^ 1 ^oi^ ^ 1 i c Lil^j Jju i4_jjjjLll 4_jjo^-aj>. (j_u_uj J_u_oJI 

(oJji) Ijj15-o LJLU 43jl»-j ninjJI liili jj-o ,^11 ^LajJI Sjlj^j ij>>JI 

Vjl »l Lta-aJI ^-jjl ui a J-jLlj (Ji_jj>. 4 1*1 1 n^fl ^1 Ljjlj i^jjJLIj 

(jui-aJ II «L>.Ij_j i-ilj » i"i_t I * i<il jUa 1 Laj i iU LiL^ul 4jJL>-j - JJ-a OJ-^J VjLS 
JjLajj ^ 1 La joj>.jIu iJSLj V g< 1 1 c ^S: Ijjlila I i aj| cGjL>-j Jj .' ^ ^ J 
jainJI j-Jail Lajlj ^ i laj Li^iiita LiLcajl =GJl>.jj . ^J-»^> J-U c_ul JSLi ^LiVI 

i5_i_ijj(JI 3 j"i*CU ^ t_jllSLILi ^ajill i-jLiSLII Ijuk eJJJjs c^p-' 

^jl_2_LI (jjSLII LlI^s- {ja jJJj Laj 43jj(J.lj jaitil IjJ i^a (JJ^J 0' ' 

•CriW O^i^l J^!- 0 -^ Cr 2 f 0 ^' 

1997 I I 



3j-*_ul tjr jfc j i .i o r<i\\ 4x.j_<j_>JL 1 » »d j i .i o ilit I 

. »1 o i ntl fiU_L^j j^aj i« 1jl_u_u)> jl (Planet) 
p ^ us * * g.1 Lea c ^\ Cjj\ clu 4j-i_o^1 (J£^ ^jLtTu^j 

<Ls&Ia-m (J_u-i3 Laj 4_jj)j (Jjl?e_) (^J-Jl JL>J1 ^Jl -j.u-.a-Ja] 1 
l_^_Loj icLjl_»_t 3 J-tTuJ ij-la-i Ij-al 



■ Cjlj-Lajlj'Ctl (j-o (j-LJ^La 3jLC tfJjLJ jJLlj (_gjJ! JLlk-J! 
. i__U,_V_> CjjLcCu L^jLa ^la-mJI A it iUj J'C i"itl j i4_3L<_CJIj 'ijj>^ *— ^P" 
CjLc.j_i.uj eil^Lsi ji CjljljLa (j ii n ."ill J^-*- L$jljJ_i JLxHj Lgj£> I j i-v 

pJLj La LgJLaj t^LiI <J^L>. n rt (J^>. 4jjj_} ^g_u Lo L^JL»j3 sLallifcjg 

• (J n fl j^C JiJLjJI L. i I il -V lilljj l^!_jcl (J^L>. SjjjJ! 

Sj__u^/I oJ_d> - I i a c I Ja-Jj (jjjLuu^/l j_d> 4_aL«J! 4_j_ijL>J! (jj_iL_3j 

(__3Ljlj ( _ ;r _5 L_jJj^>. Ljjjjj jjiijj i LjJLc LiLSLs , ,,~ V c^j_aj ^ n n nMj 

. p Lad i a 

Sji_ULxII jSLt! Lai i4_JLc CjLcj__u Cj! j jm i"itl (j_o 4_ijj_2J| J^I'j 

. Lg-Jj l_^jl_L>ol 3j_3 ' am-ia j*£L^_> i LgjLcj i n'q 

<_ i miv 1 c ijr-^J * ^ j-^- 4-4 1 i ill L$_Lc j£> ^J^tj i3j-i_u^1 g i ' ea c I j 

; ,i q ("ill L&Julj 



(Mercury) 


j^LLai. - 


(Venu) 


»>*)JI - 


(Earth) 


oiyVl - 


(Mars) 




(Jupiter) 




(Saturn) 




(Uranus) 




(Neptune) 


a*V> - 


(Pluto) 





. ^jLcCLo ' . i aa. (j-Lc VI 4_i£j£> Cj l^i. I ^1 (jL-oj'^M Jl-^j j«Jj 

1 j_SL4J ' (j^/ i ■ La S-i JjIj^/I 4~ 1 1. tl i_i_n^SL!l i>j_4i (jjs I ^j3j-c * LojiUlLa 

Lj-j-Lc I j alLaj 'jLjj-JI J-^J (_r^ Cr"^ 5 * LH-^Ll 43jL4>Li_a 

.(icjljlj i iiTLd) Lfc^Tijui i La»I o i nl 

(((jjjjj|jjLa» .j_>.VI t_JLc IjLsJj I j j ui£> ^ lljj JLaii (_fj_>.^l Sj^Ljj 1 ! Lai 



IjuuouuuJI 6jjuuI ^ J s ijSflS 



i % uuSLj jals « _aJalj» Lai i I 846 j»Lc I a uuSl «Qalijj» J i 1781 j»Lc sLaLJuj^! j<u 

. 1930 ^Lc VI 

: (j^-^- 1 (jyJ! ' *" L>^J^ c^- ^ 1 ' "'^Li I j » - iaj Cli-o* jj-* * t^l^oSLJIj 

w 1^ '" CjIjI ( in — 

Lg^Lal ^23 (jylll (_gl (j^ 1 (j .I n i"itl ^1 cjIjI j i nil (^^j 

LAc CjIjLlu - 

Lg^Lal ^23 (jylllj (j-a (j .I n ."ill (2>c- ! jjlj » cjIjI j i nil (^^j 
j-_ulj i4_t-aL>. Lilj-4-i n a miTI <J^>. L^jlj^^ ijr s d * i n**iT1 t i^l^SLII j-ujlij 

: ^^1 ' aa >J| 0 JLAj i ^ j o cLc j a-r alt p la * rt ' " * (J^* 

^LjaLuaj ' Gljljlil -I 

JSLJaJ! Jlaj <bjl ''-^j; (Orbits) CjljljLa ^ (j .1 a uill J^>- t_<£!jSLl! jJJlJ 
JLCJu^/l o jut jialflj (j^Jj • (Ellipse) "^j^al jJai)! » j<uj/Li i_3jjj>II ljr j-u J-t^JI 

j-jIjjJ! JLSLZul La t_jj_Sl w j a dJJjJj i!j_u£ <_>^I *Ljjl ' ^ 

t_f^a^ *Q n a uj H ^j-C L-AJUljI 3JL>. Ijlc La n a i"it1 <J^>. Sj^j-allXI 

. « ^oj ^aij » 

^ a i uJ i _}L*j}U jjjjLlS 3jl>. n a '"itl j^pajV! JUu i la i ■■j" rt LiJL>. I ^aJj 
i_^l jSLII CjIjI jLa JjiLaj LuSU-i 4jLs i (Astronomical Unite) «3 />liitl Sjls-jJI » 

^ y J_a_mJI c_t^l J *C T1 ^J-jiLa-l j JjLLl * ^* rt J (J-^^tJ-^- 0 ijr^i W^*^^ 

. j£jX\ ,_5-i^5^Ljj L^jljljLa 

JL>.|j (_g jpuMJ* Clljljlll -2 

jl Jua ^ ^"i i n a VI ^ J *^ J-ujj Vj it i^l ^aSLl! ^ CjIjI JlA CjLjj**i i n a * ij\ djj 

c i < ta a 1 1 jj-* ' " (j 'i a '"itl « L^_al» (J^>. JJ^J L^iSLfl .« ^ojoIj)) c_^a£LI1 

«(j ii a uiil 'J^j &l laJI jl jJ.I» ( _ ;T jjL>. (jlr CjL>.jJ (8) ^Ir sbJaj^. V i^jSUI 
«^jj_jJ! Sj_jIj» p t ..Li Ja_jj_JaJ! Ijut 3 j a i n" (jlr g I La i a I jlUj .(Ecliptic) 
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. (Zodiac) 
OliJJJI aLsol ^ t_iS1^SJ1 jl>Ju -3 

Qja ii o Mill (J^>- JL>.!j i>Lr»o! ijr b d j i u o i"it1 cLc ^_<j_>JJ t S\ ^ JJ^J 

j-^' llLIj^ • <J^>« L#j1jJ-i i>Lr»o1 j-^' '(jLH-^ Or^- ' 

' . l^c ^ia i_dJ jjj .ijjl JLa jlJuJ *L«j*j>. (Jj-#3 i nil cU CjLj Sj_<j/^L! '-^o-^ 
j lla-U I <— Lojii^. .j uic (jji jLuJI (jj-2-II 1 J_Lo 4_t£. ' a uiS[ II jjs. Lb (jl 
' fl-uiSUI jo-l Lajii^. (jJi^ until (jj-2-JI (jJI i ^jijJL-v Jl#£. ( _ ;r 3 i iil'll I) i_!jJLtl 

. 1930 ^Lc <Qc 

i LaoLtji (>lj tijLjjLHI ,jj> 31uiLm <j-a LU jjV i<_i£l jSLII ^ Jj>M <*-2>«l 

dJJj (J^>-l • L^J-iLa 4^lil£j i L^jljjlj i L^aLaj>. Ij 1 1 Ualj , L^JK i"ilj 

. 3jL>.lj 3j-taj ^yfl CjLjjlJLU tfJLfli LlI j i gjul JjljL>JI ^1 LjeJb 
CjI J-flil i^i Uj <LtSLLflJI pi uiLjJLU j^j 1^ i(_p3j^/l (jyi^ Li J 3^>- J LljjJljj 

i,_p=j^l LLl^j^ ^1 ^j^s.^/1 i_^l j^LII <j-c cjLiLu J£ <_ 1 1 .1 m jl i jj^jjJIj 
cjI jl>.^JLj jho i"itl c_<£l jSL!l jLljI (j^-jj ^LbM jl>JIj . (jjjLjS 3jl>. ^ 













35,96 


57,9 


0,387 






1 


67,20 


108,1 


0,723 






2 


92,90 


149,5 


1,000 






3 


141,60 


227,8 


524,1 






4 


483,30 


777,8 


5,203 






5 


886,20 


1426,1 


9,539 






6 


1783,00 


2869,1 


19,191 






7 


2794,00 


4490,7 


30,071 






8 


3670,00 


5899,0 


39,458 






9 
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ljuuouuuJI 6jjujI yyS l—lS^S 



I L&J < I £3 \ Cj I II J I L-$-l5 L<1^ '(J 'I fl l"ltl Oj—Lu\ <—£\ J— I."' I II A (_p3J^/l 

• l£ *1j " J-Lc . U A I , w\ J< uJI Sjjj^ I j IS! a JSLJaJI ti^p. (j-o Lai 

jjt ^ *\ i"i L^J^C. I (j I j-J^. . (jl_Ju dlli fjS L$jl_Ju ■ La i "j 11 ( _ ;r 3 ~ La I fljj 

. «4jI^**i i nl da3» » i La i ■■j**'T 1 A J La.9 (J^>- 4_ajj>.Lj J^Ia * i" * (_£J-11 <(J^*j 

(J^>« j-jL_uj ^IjJsL^ jJLu t^j n a uil! 1 1 nitLi ^j?e_>J! Clt-o* jj-* ( ^ 

.CjIjLs-jJI ' algae aJ ^Lajs-^lj jl LaiVI ^-Uajj ^LU! JjJL>J!j .^aiejJa -SjLo 











1 = yisj'JI ,►*»■ 




Jt jiS Ji 


J>& 






0,05 


3,100 


4,700 


0,37 






1 


0,90 


7,692 


12,400 


0,97 






2 


1,00 


7,927 


12,757 


1,00 






3 


0,14 


4,215 


6,600 


0,52 






4 


1295,00 


88,640 


142,000 


11,20 






5 


745,00 


74,000 


120,000 


9,50 






6 


63,00 


31,668 


51,000 


4,00 






7 


78,00 


27,700 


55,000 


4,30 






8 


000,10 


3,600 


5,900 


0,47 






9 



6-^ 



L*ju«_i 



u^. (jic-i^l jSLII jl Lai? 2t; — .M ^ ^ 



^ I C Lq-Jerv JLjj-J V (.gj-JI J-^J-^ (jr* 3 * JdJ'-^W LitjLLi3l (J»Ll galua Jijju j<u 

i L* jJ yij 3 j i .1 .i ui\\ 3x. j-«-><1 ! « j uij Jj^j I j j i iiij ^1 (Chamberlin & Moulton) 



17 



• jug int 1 

4_l3jJo Lu Jlx ^c-ixa ! ^jl i nltl I JL& ^jjGj 

/j u q-uJI < a " t U ^jl utllt lj_A JL>.| idt^JI • «jbrj uJl» (JS mi m^Lc 

2 aj a ^-ilj^ JJ-^ 5 cr^ 4-ajLCj mj-!I ^i>P^' iJ-" 1 ^^- ^->^La i4^j_r»J! (j-ul jjsj 
(jljj jU L^C j mj^Lc i L^J (j " Q uil\ t_l JU>. (_£ jjs C-cL^CJ . d < i agJI jSLJI mj-2> 

. 43jLoILa CjLcj-^j uil^Lai ( _ ;r 3 L^J^>. 
fi j'al ui&l jj* i3 j i .i i Mill 3x.jjsj>J,I ' tj 1 j j ■ iLflUll 1 j_a> >L«i«JI (jLtjjj 
j_i^j|_Lc , i a-j-taJ I J J \ L&jia^c j^ill (j " i '"ill j-i^Lt^. (J-> i<- < If I (j! 
(j-o l«j^>- ^Li^sl OuL^ (jlaj^/l (jl (ji^. (j-Aj-JJ Lx-a i(_psjV! (jrLc- Li! iajjJLA 

• jug int 1 

jls i(Laplace) 0 . 'tj-aJI ^JL«J! (jL£ iiLIi J_i3 ,j-oj 

(jt ( jjjL*_ut w 1 c t4 j in o i"i 11 g -»J.I jJ^_a sCj^Jsiil cLujJLjlII n i uVI 

Lj-ilc IjJo j«u i'LLjt_a ^Cj-u±i - I La-All ^ i i n" 3_ijLc. 5_il_»^u I gj i a! 

jjjG OcJ>OJ . L^jljJ.} «LCj-i_u Lj 1 SE3> ^j^'<Q\ i^yM <iK Sj -ij-^J I Lc 

4-jLjt- i ii 1 1 j-^j—o ' - ' t«LL-aj2_La CjIj^ L$_Lo CjjJaLoj 4_u!}L>JI 

iSjJUJI Mill VI 5-1 La- i ntl j^j-a Laj . 4j)£jJ.I SjijLtaJI 5_ujL>JI jjjLjJ 

(jj^Sill I JL^J <((jjj^L>V» jj i aj j JLuj ic-i^l jSLII VI I j 'lC i ^ I ■ a a "1 1 CjIj£LII Laj 

.LiLla 

: 4_JLlII cU-o-LtJI (jjijj/VI (ji^- i41jjJaj (((jji^LiV)) Mj-ij J-SJj 

. 4_]jLaILa CjLjj"! i a a L t - L gj > . L^juI t i^l ^SLII CjIjI Juo - 

. (_gjj| jJI J's i"itl (j-o MJ-^J '(_>-^Lj (JSLiI/ mj^- 1-^^ 't*^' J^-J! CjIjI J-a - 

. (jj ''i'H L_l^JLll (jjl i JLs-lj tfLjol (J n 1 l"ltl (J^>- L^-l^ S-^' jS~JI Jj^-j " 
.c-^l j£LII 4^ jjjG jJI oUoVI ■• a I ^£ 4 (J jno i"i 1 1 jG - 

■ (j HQ Mill (jJI «t_Jj^Vl» MyJ* l3j_uSLII 4iliSLII tljlj (_<^ljSLII - 

jjJlj (_g jJI i>L>oVI (j-oAi I (jjlr I jj jG i LajLi^l wjl i_i£I^SLJt j^il - 

. I j , ..A i l_^l jSLII 4_l3 
m^ ^"1 1 u a ijr 3 l_uj-aj l_A I ^"1 1 n i^j^jl^ Luj-aj t i^l ^£LII ^jl CjIjI JLo - 
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ijuuOuuuJI 6jjwI yyS 





l = ^jVi aK 




1 = sill isliT 


1 = j>fi\ aiaf 


5,5 


0,000 


0,054 






1 


0,10 


0,92 


0,814 






2 


5,52 


1,000 


1,000 






3 


4,10 


0,74 


0,107 






4 


1,35 


0,24 


318,4 






5 


0,71 


0,13 


95,2 






6 


1,30 


0,23 


14,6 






7 


1,20 


0,22 


17,3 






8 












9 



isQ^lii^ (j.iq Milt 4la t_j^aVl SLalii^ jjp Jj ilalii^ L*>j£i o-"^ 



I j i (j .I •> i"itl (J^>- jj-^j L#jl s-^' j^LI S jlo. ^Jl 4^j^*J! i njt 

( _ ;r «-&j jj^e-o (J_y>- (^1 4-mAj (J_ys- JJ^J 

^yLc ^lLa-i^s | SJla ( _ ;r 3 4JLol^ (j " o '"'tl J_y>- T i_2jju (_psj^/L3 

^ 0 ifrj-ll l_Aj^t_a lI^-^* Lj-Ll) . « Lajj » 365 <«aI-*J1 ») L^iXft-i 

4 " ' 

( _ ;r jt 4_Lj_«_a 3j_a (j ii n i"i tl (Jj^s- JJJJ 4jLs ii_<£j£ (jl_Ju dlt j^j 
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c_i%£JI tj ^ ■> j ^j-j (jLs iSjijj-jui cjLcLj (^ojVl ^^i^. LLojj 

jJ_S_j Jt^ JL>. 4_a j_i ^ t«a 2 ) lii^g * l_Lol_i? £ya iSjLiJLc ^LiL) (j-uLSj 

dJJj_£j 4<Lojj JU Jlj>o jJjuj CjIjJLi 3j-&jJ1 ^jj i a Lea * (j- 2. 





<_J"1 fie 


ip_ r Jl 
















l)I jjjJU yi\ 










fJi 












(Uj, 88, 




88 


0,24 


47,80 






1 






226 


0,62 


35,00 






2 


23 56 




36554 


1,00 


29,76 


J>JV 




3 


24 37 


1 


322 


1,88 


24,00 






4 


9 55 


11 


313 


11,86 


13,00 






5 


10 14 


29 


167 


29,46 


9,60 


>j 




6 


10 48 


84 


007 


84,02 


8,60 






7 


15 48 


164 


292 


164,80 


5,40 






8 


j}'J «^Li ^.Sj: I 


247 


255 


247,70 


4,70 






9 



j «_3 JJLo i L^Jys. jjJ-j j-jI L^-I *Lj "ii '"'tl 4_cj_«j>J,I t_x^l 3^ i. i lr I 

SjjLi uij.? (Satellites) jjIjIJIj .(jisjVl 

Lai i«LUiiII 1 1 1 r-i IjLijal 1 1 ? I U ? LajLi^. (_psj^l (^i^. (>*-ij 
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ljuuOuuuJI 6jjujI ^jS 



i4_l^. JJJ^ L*jLj j ui£ ^JjI (12) <U jji ^^jju ^LojJijl j£j"t miUj 

. « 2-j_ij>.LjI^3» » I < A 1 1 











1 








1 








2 




1 




3 


2 


2 




4 


18 


12 




5 


23 


9 


" j-j 


6 


15 


5 




7 


3 


2 




8 


S 


S 


j3j1j 


9 











Jib 




H 






f 




tf 


J 


2160 


27 


1 


43 


238,857 










1 




10 


0 


7 


39 


5800 


1877 




irjiy 




2 






















? 


5 


0 


6 


18 


14600 


1877 









4^. j_<a_>JJ ^j-C CjL_uLlSJ1 (jruSliaJ I a J/UuJaLjjJl (J-^* 
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/ • \ 

• \ 


J* 


# 1 




• 

*• * *■ 


1 & 


o 


I 




1 ^ 






\oi 


ci? 1 



■ !l g -r <i II t_gjlj-j i .ill (JS uJI 
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IjuuouuuJI 6jjuuI ^ J s ijSflS 



. J Ul U j £C_JjJl.l (j"\_l 3j-u^ 4j3L_u_o ^ jk-w .d j , ,| g 

4 _ =r SLLiJ1 j«JL«JI (jSLIj i jjlj <>j ii uuS!j j«J L£j£ (jl ^(j'^i*; (j^J 
3tx^M II j^ic LtLb 1772 ^Lc S_u^c. 3-jj-Laj (jlcl (Bode) ((^j^jb 
L#] .3-j jJlC 4jJ! jILo 4j-Lfl> (jr^ p Laj u (j u n (j£, i_^!^SLJI jLjlj I (jl J^>-J jl 
4_u_o J_lA 4_jJ1 ^ILa^ £t_JI ... I 2 .6 ^3 .3 p3 ' j * ' a \ I J_u ^-^^ • (_^-£sL>. L-aj-La 

: ^Vl^ " a « i a 1 1 I j i i 
(384 . 192 i 96 . 48 < 24. 12.6.3. 0) 

: (jJL. (Jj^aaej 3_J| jjJJ jjJL*. ,j-a Jo- J£ (^Jl (4) jJjlJI SjjLUsI J_lC j 

(388 , 196 . 100 . 52 . 28 . 16 . 10 . 7,4) 

SjjJLa i_£!jSLJI jL*j| ( _ ;r l£. J Laaej (10) ( _ ;r L. jljx.^1 oj-fl> 2 o i ..^ J_t£.j 
(j-C (jlsj^/l J-k-j i La i "j" a Sjo^jJI li^p- CjIjo^jJLj 

: i^jJt 4_jJ 1 alU, 1 LL^alt^ . 1 r se < I (jl (j-Lm . (j u a i"i 1 1 

.(38,8 . 19,6 . 10,0. 5,2. 2,8 . 1,6. I .0,7.0,4) 
(j ii j I J-j>.j .(j ii g ."ill i_^lj£LJI jLaul ^1 ^LajVI iJJt 4_jjLa qjj 

. ^j'imiU Jj^j . jj>U 4al ma jju (2,8) ftSj-Il .s>>-j ^1 jji-i tiJLl* 

dJJ!i (^jJL^J . aj 1 * a j c_t£^£ (j-^- t> .' * a ^*^J UL^- 1 *^*^J ^"^"^ ^~ 4 " >3 

Lsjijjla ,jSLj joJ j! .ojj^c jls 3 j i .I n uJI icjAJ>J,l j£ J£ ,jSLj j«J c^jJ! 
1 78 1 ^Lc (((j^^jljjl » c-^j^ L_al mm^I jl£ jJUj i La (JjIjVI 3" . ..II VI L#ia 
3jl>. j 19 , 6 LajJlS 3-al . .u (^lc .SJLIa o 

i^r< a ulIS! LI JLp- -ij'j^ 4jJIjHo ^ (2,8) jLill (JLij 

(((jjijj-ujj)) al <i i ill Ij-JLi^a Lojo. . 1 80 1 ^Lc (^yi (Piazzi) i n*Lu» i a uu^l (_^>- 
Ij j t ' aaj «c_^Lj^» cQjljj . Lil^^ d t (j i ul (jl ^Laj i * pj 4_^t^>> j * ' aa 1 j . (Ceres) 
(Astroids) «CjI j 's j^SLJ 1 » ,j_a (Jj^s-I CjLLo I a ui£ ^1 jj ^ Jjlj ,jjsj ,t_£jSLI 
. cLLo c|_ujj3 CjLsL_u^a ijr^ ^ aj rt .4J^>. S^jJLl^J I 
^LlS^SJI jl JljL LllljJLu; jl J-a ^^k: C^4J (^111 v2jL^I_LaJI cJj jjjj 

.j-jJLt-£5 j La^3 <(c_^^)) d 1 1 n iTLi ^-Aj .jILa^Lj^ 4j1 qiim 

g| j i .I ilLi Lajjj dJLLai jV « jjjjj» t_j£jSLII (^i^. SjlcLs j j La S 
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cLji^ cLjJI ^ojJJ J^U-Jaj ui d . 4_jJ1 ^alill 4_uajILaj ^ jjl 0 Jjuj 4( jr a_jJL>J1 0 J_*_d 
. « ^a3alj» «Lc ^_a_>J,1 ijr 5 j-o*^M c_t^a£lU d I < ii rTLi 
d la 3» ^ a 4j9J (j£. j-Jl£. «(_£_^o-)» (jajLLJ ila (jr" 1 -* <-^LlA tJ^ri^J 

I j i a « J ji.1 jl Jjlj sLi^Ls-j . «CjLSLjaSLJ! » ' a uiS ^1 dllj i4_l>.L^5 
^Jl ^oj J_ii]j . (_^aj^M (j_a J_t£. jJ! j-ujj t(j n o Mill 4_»_oL>. (j_a CtldJ 

( I 600) t^jle. Jjj-j La LflOJX: jJLi (^o. ij^i-T JutJ LaLc vZjLSLjoSLJ! ,j£: ■ a uiSLII 

cjVLgJLvLa n_jj^>.l cjL^SLjj^ -^j^j ^jx. (^rLc (Jj^-s i-i!LLa> (jjiJa .t_*£-j_o£ 

j_fl> CjI j-SLij-SLLI ' e ui£ Jjl (jL^ J-2jj . 4-ajLs oJlj La Lg-La J-jj-tl i— al uijS*I 
i$\ a uiJl ^1j-J>.t 4_^J-J>. ^ JJJ ^JLflJ JjLJJ .(Pallas) «(jjj^L_JLl» «(j^i-J^ J ( n)> 

I j< (322) L^c-^Lla-^j^. j 1 89 1 ^Lc . L$ia Jj}-a <_sLij£! (jSLa! 

gj ta 3 <((j-n-j^ j i n'q» .S^jJjla Cj!jILaalj£ (jrLc Lfl>jLLi3l Jjj^ * Sj_a 

^LS' (440) «LuA j ij^a (500) a jJaS jJLu lL>u >L!Lij <j2a jLZ (700) 
LlSLj^^ 1 2 (j-a jii^l j-k^ 3 ^iWJ • ^J-? 1 -^ u*-*^ « I" ' n' a » jJ-y ^*^P*'J ' Lh-° 

.jjjs 100 (jx <LuLJI i^.lAt jUa Jjb La-Lu ilj^La jJL£ (180) ,j£: 

2_Ll£ (j_a '/.5 (j-Lc I juJj V i Laojx. Sjii^ (^ic- <^ij LiSLj^SLJ 1 j 

. tiiSLojj !jL>.!j 1 a i n-w CluL^ L^jt iJJ JI »l aUTI ■ La-a i^-a-nJI 
La i_!jjai 2 J j I i^a-j J CjIjI Jl^ ( _ ;r ^ L^aicl JJJJ iCjLiSLjaSLII iJJLA (ji (_yJLc 
Sjj! J» (Jt!- 4 - 1 ^JJ^ 1 '"J.' JJ^J Lg-La (JoiaJlj . 4jjj! jJ! ^1 
j-A L^J JLla ^Usjlj . (Jlj-aLlaJ! (j ii a i"itl j! JLaj Jsijjo (^yjJI (Zodiac) «^jjjJ! 
JUlj ^1 jda-i (_gjl Ltagj j! J-a JJJJ i(Hidalgo) « j_>J! J_ut» c-iSLj^SLJI 
.43 4_ij1j-j ^j-ALtaJI n a i"it1 jlj-a cJtJ- 4 - 1 ^ i ci :> 'j V^3^ 0"° ' 

h4>*^' s-^'j^-" ^5LuiS j-A iCjLiSjoSLI! i. ilr I oLjjj oL^olj 

. CjI^ i t n Ct i nj i ^ . ^ CjI^ i t n Cj^Lj ((^flljlu)) ^jljjjj! SjLaj 
jCLajJ i jjjJLl lLLLs (Ji-I J JJJJ L^j-!' J-^^ *— ■ '^-^ii^' OjJt (j-a i-dLutJ 

.(_psj^/l j! J-a (j-a i h a (^Jl 

(((jjjjjl )) c_iSLja^ i(_paj^1 (j_a 4_uj-il1 CjL£Lja£L11 i>J_A (^j^Lc 4i!La^! ^-uajtj 
(jjl jUaaij^ lJL^- 0 20 (j-a J^l ^1 i . J i I 898 ^Lc ' a ui^l (_gjJI i(Eros) 

.^bjVl jlj^i 

jIj-jj jjjs i-jjIlSj (_gjJ! (Amor) «ja_al» i_iSLja£LII 1932 j»Lc ' a ^ j^j 
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ljuuOuuuJI 6jjujI ^jS 



(10) JLaL-ujs (jJI jlj-o (jj: ' /j'^j i_gjJ! (Apollo) « jJJjjId i_iSLj^SLJ! 

i^jJI (Adonis) (((j^uj^Id t_<SLj_jSLJI i a ui&l 1936 ^Lc .jHayL£ jj-u^La 

1 937 ijr^J * OJ)j) a ( ' ' ^) ' " a c?^* lP^J^ J^^* 3 (1)-° ' 'j**'^* 

O^J^' j' JLj0 tlH 1 MJ-^' lS 1 -*-" (Hermes) «(j aj-a>» t_t£Lji_jSLJ 1 i a uu£l 

j»j_>>j ( _ ;r fl> Lx-iL^ iJjIII *LcjI ( _ ;r 3 4-»-aV »l g i nil t_<£! j£ sU_ujii. j j lau 
jJ_lJJ u o ilitl * Mil i-^iic jj-uSLjlJlj SjjL) ^1 i u3-l VI iJ3 _A La J 4 ^ ill" 

J "una (^^IjJsL^ i—t^l J-^-J' J tCiL)^ i nl**(T1 CjL_oJlC J^L>. 

Sj—jJLt-a 1 La 2 *^ ^^j%_cJ1 ^ ^ taj La-c-u . L^_lB^_L> 4_tc_Lj^_j_4 CjLjL^j CjIj 

^^j?e_tJ1 (j-^ 1 i^l^SLII La fjb] ^Jt IjLAj tC_)L_u JjlII dij-iS" l_<j-^_a 4^jj-ia_a 

iL p=>j>U 4_j , „ ML 4-jLilJ 3 j j* >^ t-^ljSLIl _>L*j1 ,jV .oL_uJjlJ1 J>1_^ ^ 

i3j>j^>JU (j-A-K-JLi Ljl_<^>.| (j! <j-S>-aj « -3j I ta f » i_<£j^J .(_fjj>.i 

julj -1 a 1 nil j»ljj>.| £-U I jl« •>■_' jl>. ^1 d * j i«3j_a>jJI » 

. ^ n 0 jj-* 3 SJljIo] 1j-ta_] 

^ I j ^ (i^^ "1 iii U )> p . tl c_t£^£LI1 Lot ij-<3J>.^M 4jyL j-uilj (i^cjjJLI » j 

(2) 

. 1965 Zj-a,[2}\-j A; II j i^LULI (^jjjlII ^KJI jIj-^jSJI JU^I ^l n,', ju«^ (2) 
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1 1 i till 5 jtf 2 1 

n o i"itl (J^>. I J.'^J^ ^J-** p^ttlij 4(^_l!^^ j i n a gill a a a U 

S_uiL>JI (j^jla - 

(j-c cjL2_JLitj)) : 1 609 ^Lc <*_Lij1 ^ja (j-a (j-uj! «jJL£» (ji^. I 

. «QaSL!! 1 1— iLj^ ( _ ;r 3 1 6 1 8 ^Lc <iJL\J! (j-Lc I pj Kijcjj-U i_i£a£ ^j-^ 

*\ mi (JlLa_i (j " a iliTI <J^>. » ^aSLJI CjIj! J_a ^jl ^_ua 4j^iiiJ1 4_Lu1 3^ j 

<U i^jJ! t«(_gjl ^uJI)) jl <'(^r?ljl uJI j^gt (Ellipes) (((j^LJI gJaUU 

. 3jJ_?c_a «Lu_uJLlA ^a1^>> 
Jj . «U j^j-a Aj^J i" ' " Cr^ (j-C Jjl i-^a-Lj-t 1 J*C Mill ' jl 

(^-jjj^e-o 4_I (jl La£ (Focus) «SjJ_i» I i j * a a i n" njLXulj (jLlla 2 1 4J 

.^jLjj^jJI (Jo-La ^JLcj . 4j3 _)LiiJl ^j_a (J^olsl 1 a ifrJL>.t (j_l J_aLatj_a 

j_2j ijj^aLj jJaa (JSLlu j I Jla ( _ ;r a (j .I n i"itl (J^s- t_i£a£ jj jlj - 1 

. 4_uj^j (_JJL>.J ( _ ;r 3 u ii a i"ill 

j^j-a (j-o J -4- ^ 3-^ Ja_>J1 i n a i CU-i^t-i t^j n a <"itl (J^>- < i^l ^oSLJI JiJJ^ -2 

4_Laj! tcl Lca-aJl ijr 3 i n**i a C)L>.I i na n a <"it1 j^j-aj c_t£^oSLJ1 ^um^ 

. i n"ia 

t^j n a i"i Tl ( j-a lXIc 3j-u^ cLcj-i_uj jJJ-s c^aSLII ^jt tiJJ!i iJJ _L»-aj 

■ I j jg jbCo^l -Lie 4H^.j-u/ ^ La jJJ 
(jljjj Sj_a J-Jj-a (jJI (j ii a i"ill (J^>- o'jj- 5 *JLa J-JJ-a <l mhi -3 

. I J Le ^lil! Jjlj t_4jlSLa ^1 (Jj^/I Julj t_4jlSLa 4-j-ui 'J^-^ 

IjJJ JJLa jl jLujI l—l LmJ- (jS-a-l La LjJLcj 
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IjuuouuuJI 6jjuuI ^ J s ijSflS 



. Ly jj 4^jjjI! (_p=jVl o'jj- 5 -^^J ->L*jV 

^jl i n**(T1 4l^t£. £_a LojJa L ■ i uLlB i4_t_L»_a clili^ <U p i ijr 3 S^pJJJ S^Jill -2 

. p i n->Jl I ji^J 

(Jj) 3j ^11 *• I '< i'r^jJs IjLa 

( 2UL**]t 

.tfUoVI ^yfl <U ■>! i^iaj ij!j-2ll ^ *U jl i ii a JjlS Jlj JjlS JSLI -3 
(j ii n ililt 4_u jL>- Sjja LajL eaj i^ilLo (_p3j3U (j 'i o i"itl 4_u jL>- 3jJl3 

■JtVr , jJjG till o^J^J t'*lJLl| I g-^-L>. J_Lo i Q-u-tj-Cal 1 <J^>- jj J3 ^paj^l 

^j»j>.t < ) JL>. Safl Ld> J Li gaJ i L^J ^u-^tTaJ I ( j r & < ) J_>. edLLA ijjJU 
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(_p3j^M Cilia j ^u-^-tluJ ij j^Paj^l 4_u!i UJI 

(2^Q-Lm . 780 i(j 11 0 i"i tlj j_jjJi! t_^£j^ (j-u 

t, < 1 < <ij .j^psjVI jj-o ^ * ^j-^ cr*^ c?^ ^j^j £^i>-^ (JL9^dL9 * ' " 

Ojl J_a (j-S-Ij .<_^j^-!l I J_& jljLaj t(j 11 0 i"ill jj^-J j! J-o (jl dJJj 

iSjl jGj_uV! ^J^tJ-*- 5 l5J^ ' 1 J^^-° 3-^ (J^ 'l^J^ J^^-° iS* - *^ (J-"^ 

4 j <i 1 11 J (_g jjlj i(j .1 g i"i II ,j_o «t_jljH3l (^jl)) Jj£.j 

( 1 6) J£ I jJt, jjZShj . jILa^L^ (j^jia (206 , 66) I j k: tfJjij (jjSLj 1 (Perihelion) 

jUlj (jl dllj ijJIajlj^ lJL^ 0 (249 , 23) L^jg i>jjtj tjj^Lj i(Aphelion) 

1 J_A Lo— Llj tjJLa^JLt^ ^j^-iLo (42 , 57) _JjJL>. (_yj3 j-jjlu t^o^-tluJI jj-^ £4i>^ 
« jJLaj.L^ jj^-iLa (5 , 2) (jji^- -Uj-i V t (j-a^-tTuJ 1 jj-^ O^J^ (jyS j-jjuJI 

^ t Lo^j (786) J£ (cLoLc) t< j .10 uJI J^* 3JLol£LJ1 j_jj»U ^CLjj 
Lo^j (365) J£" 0 m uj 11 2lLoL£LJ1 L$3jj-> o^j^" ^ cJajJI 

.(Opposition) «4ijLlL1)) j\ « 3 ^ lj 1 , 1 » jljjl^. JL2jj t Ur < >> 1 

J_i Jl^cJII 1 <L>. j (jr^" J ' 4 L-Uj-^J Q.U & '""3 * L^"' ' ' " ci^ ' ^ ^ JJ^^-i 

. Lajj (780) 
(3-u.u (_j jJI ji^ o>>LiJ I s hU" j 

J_Lc " ^ I La_l V I » (^Jl ii_j|jJLal J-lc « ^Ij_<j/ V I » (j_a itfjIjL^ 

" ^ gj>. I jJll » Cjj JLs. j-Jjl J-J iicj_<jJI juJui\ I JLAj . jL«ILil (j-Laa! 

^< " j 3. 1 j_o SjJil (jj^ LiLo-La i LojJ (780) LLuila La^ti>.l i ajgiej 

.Lojj (81 I) jl .Lajj (764) 
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IjuuouuuJI 6jjuuI ^ J s ijSflS 



(j-u jjloj^l jj_a 3j-jju_a _}L*jt (^^-Lc £cjj-U c_i£^^ JjtJt_] dJJ!i (jL$ ijr ILl]l_]j 
JulC jlu3jiu£ (101 , 3) J '"'I j->- 1 jit JLs. I Jii^. jHa^L£ 03t!-'- 0 ('8 > 55) 

( _ ;r 3 j j laj £_a^LJ! j_«j>.^/I <LseJa-uJ ^^j-U ( _ > ^3j_aJ! j-ta3 (jLa till jj 4j*_ujj 

(j^i jj>U J '1971 j»Lc (j n U i ..ft ^ <bLa ijtfiil Jjii.i (j^j 

»Lc j j a" j i ii (JLi t-iljHa! (^jt iiJLs-J . jJLo Uir!-'- 0 (56 . 2) jjlajVI 

.^jIajLZ ojA* (58,4) juu ^ jjji! ,1988 
i*l_«_L«J! (ji^. cjLsI i ii U tfjutj i^LUsjV! (jLa liiljJ 
jl i **' c I ^j^L^-j iJj-iLt^JI l^j-*-^ (j-^ *£^l>-^ O - * * ilj^^-J 4cLt-£sL>. LLsjj-tii 

CjIjI i ii a CjljJLaj_Li£L)l (j-LJ^Ui. Ijl l aa3j» I . jjj_U ^1 CjLal i ii U j'^'i 
j^^sj-ill 1 ^-L l^T u ^jt ^$_ajjj ijj- 1 JLt^ljJ! (jt La^ . 4_La » r* 1 LgaAll ^ ' " 

cLi^jLi. Ljlj_a 4J £tjj_U (jl ^1 isLfljLJ! Cj Laj LtX Ij Jjl JL>J! (j-a (j^alse I 
V j! . Lg_Li_l lj_j_a_a Ljiajt slLijaj jSLI! jjLu/J (_p3j^L! 4-imxlLl j j» 1 eaJI 

3 j in i tL 1 a Ij * Laja jjtj .(jiaaL£ 6608) ^Lus 4140 (jic *j taja 
jJLu (0, 14) <u^. jjjj V jl lL f>i.V! i_£ljSH 

. L^ib^ <>a (0, 1069) tjj^ 

' la 1 'ij**' rt ^-Lu lil n 0 i"it1 j^)^ I J-«-J 1 i^l ^£L11 gJ-uiLuiJ ijr 5 ijr L ^-Aj 

4laLCII SjjjJI ("Cuj • (jUajlj^ Uir!-'- 0 > 8) J^-a U5r!-'- a '5) I J '** <>Jju 

j^j-s « c—cSj *\ T 1 ^Lc» I ^**'^ 0 1 ^jjl^. (j^-i5aAJi i_sjL»3 La ^jj-Aj n q i"iT1 (J^>« 
jt jujl*IJI «L».j ^jlc ^jj (686 , 2) (j;t 3ji>ijVI Lu! jjjj 3_u-u (I . 88) 3jLa 
23 <ZZj1i 37 j icLu, 24 J£ 



(3) NASA FACTS ON (59): Dec. 1975. 
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iL>J! (j_a (0 , 38) d — U , „ ^ Ir 4_u jUJt 

dJJ jjj . (25 , 2) j)JLS 4j dj! Jua ^j-j i n a ^ lr 4j1 jj i u| ■ U-^ • (0 , 15) 
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oljl >JI (-;r -3 3j>j_>JU jji_«_ILi d j I r i_3jjLLI! 
i4_j^_Li d a ( J ■ la -"j I t4_uLj^_jJ1j 4_u1jl1SLJ1 t4_c_ijui]1 
i (Mars) «(jjjjLo» «(_jj^>JI <dl» *u-ul d jlr IjSlUT'a 

• ( O^) 

3 i i nil 4£^Jj L«£ .j»jJ! j j <j (_gjJlj i^LajjjJI 

J_Lo »l a 1 » II A '< i ntl ( _ ;r I^. Ij-JJ^ <>J^ -^-LAiJ • •^i*-} 
SjJlSLI t « tf&Lse-LtaJ I c_^a£» tj t til (_^>« 'tJJL)"^ SjL^ 
I jj *TAj edl_LA ^jl tiJJ j i. m i . 4_t£. ^ mi m La 

. 4_lLc 3Ll>JI (j-a (jl^Ii CjVL»j3»I Ja^s- 4-4-1 Jl3 

djftJt <yybtfi 

(^-3 i (j_jj_jjLSL.il ^1 n *i (frLj j_il "ml JL_ 
_jL_!j_- 4Ja_» ^J-><-i C-_-x-3lj . 4x-J— Li! _j!jl___>J! 
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i J^^LlI! (J-j-3 600 (»Lc J-La l!iJl>.j j^j'^' ^^^a I J l^ju jJLxjl i3j_u£ 
JaLujI ( _ ;r 3 (JJJlZUj ! jjL^ dti 1 -^' <j1_ul jJSLtl CjLiLj£j • '^^j ■ a 1 I » LaJLa (_p jjjj 
2_3j)_)j_a Cj-jL£ (_yjJI 3 « J i " II t^^l jSLILl i,_psjVI j mm It Cj JLkj La 

.^jjJll I $ <\ it I (jjsj ija^jjJ 

■J (jjjjL-uJI jjJLtl Jj>.1jl £LJJ»U «L*_uljJ_l 1^ a**( ifrl J^uii 

j i^ij-j (JJi MjjJI (Tycho Brahe) (tj^^lj-j _aie-u» (_^j-«jlj-tl (j'Cliitt 

£j_i^sj_a (j-a LaLc (35) i_JJ-a (jr i^. LgJ^s- 4jLti>.^La g. i aJj i_i£ljSL!lj 

i(Nicolaus Copernicus) q ..'Cj'ij.jj^ w^J 'v' 1 <Lalm j j • JjIj •^_LH ^Jj'J- 0 
tCilj i mi tl i_sVT 4_jJajlxu J->^ O"^ cJ^ 5 LjJoLi. Ijalr I a j j a a ^jej^j i_£j-tl 
^ (j^Ll ^-t J-tl ^laLiJI jLou^VI l . ^ ^^SLII j^j-a (_^3jVl jLl 

j^JlJ (jj-^-tl i^l^SLII jjL_u (JiLa «jl_u_u» ijr A ^Jj i^j^SLtl j^j-a <r< i int ( _paj^t 

. (J I I H M i t t (J^>- Lgi£ 

4(J_lL>. jl_=*jl J_t£. 'j £jl_*_aJ1 jjJiJI (Jjljl mi i tl . " . A jjj] - 

jLtkll,l))gJLi^aj jl (Galileo) "^'j 11 ^ J^hlla.)) (J .lLta.jVI ptl.tl cMU~,„l LajJc 
C-i-Lt^. ■ a 1 1 i _- r l-£- S JL3 Li i I 6 I 0 j»Lc Jju ' " i -»~ fl ' 

1 1 r-i i j i4jLu/JLC (J^Li- (j-a L^jJJ jiaLltl JjLlLa sLujSLtl j»ljL>.VI (j-a IjJJ^ 

.^J_l3 jj-a 4j>.LLa (S-t 4jLLa i^^j?E_Lt1j i i^l ^SLJI J_t-ajJ t»l o iutt ijr tt ^JlLsHII 

jJLlajJI (jL^ i4jj^c CjLjjSL^-i 4laL>. d ' aJj c LuJ i»l nUtl jaLai a ilj 

(j 1 -^-' i -.-»■*■ A 'i t Lji^ .Sjj_>J,l (ji_«JLi SjL-flil mi U (j-Lc Ij i a ~ S a 4jJI 
4_j_i^£Ltl jalj^>.VI J j ir-iLa-j sLi^ JJ-p ll -r J i> c ' Cr^- ij* "*•"' 1 1 

ijIj_<j/^/L> ' aiiLa j-^ 1 1 JLlh-i La ^ j i r-i i j . L^jLcLojjIj L^jLjjSLaj i L>. j-^sj 
i—iuiiSLiLa .^j^Jtlttj (J-a-*^^ i n"" i3jjjl>. I jLul jl>.Lj ^^mAII ju^jjJI I jaj 

(Jjj^sLoj oaj^.J . Sjj^>J,l (juiJLi (_Lia (j-a m$JJ La^3 jj^I »l a i ntl j»ljj>.| (j_a 
. 1965 Sj^m-j A; II j SLcl jt-.1T ^j-iJI v 2 ^-" jIj-oj^-" iJU^I :pljt A (I) 
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ijr JI <( j j I j I L>. » j I la * rt CjL_uJlC ' Z ■ j a* it i^l ^£LI1 ^j^* 1 La i (j£. ^>rj-^ 

t i^l ^£LU t_dl_L& (jl (j^jSgaJI (j^-JJ^ • iJT Jj-L1 4j&Ja-m (Jj<^->Lflj '** ,a J c J j i all 

i>_lM-iJI Lflij_la_La p jjj j" i ^ j i r-i I i j I LalX) CjLu/JlC L^TjaLLs LaJ_c£,j 
(^jjs-^I <--i£! j£LJ! jni l (jl (j-<-JJJ • 1 ■ 'JT r J *° ' a Ur^ I (jj^l cl^ 5 " Jj"^ 
(jl£ juI^JJ . LgJ^>. JJJJ SJljJlC jLaja^/ L$j! jua»l li^p. (j-o (j-a 

i na 1 i* UJ llijj . ^J^ 0 (33) ^ a i nil J3-t-s3 ^ 4^ 1 (jl , ,. » ^_lLJL>. jl_La_La 

aJJb c_o*Lt-£5 Laj i ^_lLJL>. jLLaJLa jj flla dJj (jr-Jt J J < a * 1 1 ti-lllaJI »1 g If 
Jlj?o i4_ij»JLU j-Jal_LU CjL_uJlC j-u£[3j ttfLjSgAJ I J_i-^!j»U jj Laj (j_a Sj j i ii U 
Ij-ulj iL^sLi. LaLajjtl jtjj-ll I^Jjl »l a U 11 (j-a Ij-J-^ LLajtj 

jJL Sjlc SjJj 1 636 ^Lc Laj i (_g jJI i(Fontana) « LjLu^a» pJUJI 

(j-a (Hooke and Cassini) <( ( _ 3 -Luj/1£j i<_djjfc» (jULnJI j^Lj 1666 ^Lc^j- 
(J^>. C-^^SLII (jljj-i 3Jl^ J-t-^j ^ C ^ Laj i ulj i^tjjJLl ^_La_*_u (Jj xtLaj ^j^* « ^-'JJ 
V 4j| Jjlj Lo-i3 I a uiSS JLSj i4 ' (jjjujij 24 L#ji IjL>-jj i ^ uijj 

. uLuiij (j_uiiaj J-i^ SjJLl 0 J-A 3_1>^ 
(Christian Huygens) « j_L>- jjfc (jl j" . pJUJI c-l tali ■ 1 659 ^Lc - 
28 dJJ!i (ji^lj i^tjjJLl ^tJa-m 4_4-il_oJI ^aol! 4_j_uj-oj 3j^_t-£5 p_*_uj-i (jl 

Jl i>J_A (j_a (j^ILjLaj (jl Jaj>.^J . (J_Lt-£5 LajJ 1 ^jl J_i p_*_oj-) I 659 j»j_aj9^j 

uJj^ 4_>_aVj 4 » ir^iLj ^Ajj pLa.1 i ii a i_dl_LA OjLi La_Lo . L^jLSLa i _^ r B 4ToLj 
.dt^JI ^-a (j^3j»jju_a I o I . A ,c_(£^£LJI w ■ La a 

< m a 3-j-jJa-2JI (jJaLUI aj-A, (j! (j_a s Ui«JI j£h 1719 j»Lc: 

.^Ltia_j_JI ^ylilJI \jtj i n^" 

J*jA jmJI 

Sj j i ii a i(William Herschel) «Jji/j_ai puJj» j j i nil (_gj_JL>j^M pJUJI j^iLj - 
J-,.," ,3 . tl 3 Ja2l| jUI ;1 1 (j? , 1 7»4 » I ^ 0 a t<?j . II ^ La ■ ■■ J i 



(2) Roberet M. Power: Panetary Enounters USA 1978. 
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^Jj ' a a j-jJLLi L_4_&L_L>. L_*_u_« j-jjluj i^tjj-LI w j La a J < n'C't ^L-a-u «(^9l ^Ja» 

ij^i-I J i a 3 (^-3 I j i a*J juj ijj La^ll Jo. I jo^Ijjj L>- V! Cn njt 
jla J)^>-J (j-*-*- 0 ilill JuT LlJ>^ lSI>" O^J • l^^l^-a J ' "*»• '"'^ 

ilLLLiLI! CjLjjjL^s ( _ ;r 3 !jjL_u ^ j i aj « Q^-LjcjjjU » JaAJ Ijj (j\j»J! dJJi JlJLoj 

i_jSjJ^ Jji i_al La-i ■ 1781 ^Lc C3 -o-3 t »l o i nil 2-»A,^ ^ Ij^J^ 

•LT^j/b 'J^j CrA^ JJ^ J 1 "**' S ^ 

^^JJ j j La j J 3-ijJLtl j-lLsLUI CjL-uJIC 4.£,l r < k— < dslju ijjvojJ! j»JL23 - 

Jij^-S J) 1 * a j j j jl_La_La <L_uJLa (1)^ 'tj^ - ^ iJj ' " (jr^9 

Jjj^LjlU! cjIjli (((Jji/j_it)) jiju (jSLI . !j-uo (50) 4JjJoj i lj-i-o (30) sLcLijj! ji^^c 

m£^9 Cjjjlj cfli-o* i L>.^_usj j-tMj i4j9_} j-i^l i^tjj-tl gcjLa-uJ ^_*_ujji (^-<J1 

. 5 j-a (500) jJiLai 
j (Wilhelm Beer) « ^1^1%)) ^LuUV! oULJ! j-<i^ . 1840 ^Lc - 

^La i "t 3-jILc JojIj^s- Jj! (Johann Maedler) kjJjiLo (jLtjj)) 

_jj_Uj» el La i "Ij j i3jjLo lLijIjjs. JjI 1858 j»Lc Lojj Cjj^Ja j<u - 

. 1862 j»Lc i N j i a aj ^ i oij jjt Lajilj j<u (Father Pietro Secchi) "(^^jj 
Jijl uujjb iJ3 _i LLajj-jJ 1 ^jSLLAJI lj o i --j i^jj>.i i_Laj!jj>. tiUj) Juu '"'j j Laj - 
^ uoj cjjLa-" , »1 (j_o Jji (j^J • '867 ^Lc (Richard Procter) 
tiJJj) cjju>.| jjaj .1871 (.^-3 I j * ' '-"J (jjj^*"' ''-^j^ ^o-II-*- 0 *l o ' "I 
U_.-> ^ t | o , „t t^L&t jJI jJaLill j i nU (ji^: cS^ 3 ' i^lLlLJ! IjJlS 

j ■ La-iae a » (JlLa t Oj La£ ^3 jj- 1 JLt-a!jJ1 j-utl mi a ^Jl L^-i-uUj ijLjt_)j 

!j i .I (j-SLLaJI j-^j £ *-^ a i> : '" ' 1875 ^Lc (jjijjLi cjj^Jaj - 
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JaSljj. LUaji (j-ujjLj ^ Caj uu L»£ . (Camille Flammarion) ((Q^jjLa^ia 

. 1877 ^Lc dilj (jLSj i(Green) «(jjjj>.» jJI ( _ 7 SLLiI! <j-a 

^-La ■ Ja_j1j»j>. jl mi**< tl (JlLo i^tjj-U gcJa-m i_Laj!jj>. Cajc m<*> t dUjUj 
4_uiIjJlJ p J Lta-«-j J i i"i )l L«_Luj ^ jS[ La II <j-u Lg-al JLa-" i ul ^L^uJ 
S_<j/ljj (^Jl i aj , ^ ',1 . i S "a ii_^j£LI| Ij^J 2j'alj Aj .jUll Jj . ^1 A'tl 

q^LI i_<£j£LII ^Ja i ■■ <— a 1 1 ."i^l (ji j-^-j lS 1 -*-" i (William Dawes) «jj_9j-> 

(j^J CjI j j-t-£sl_t£. -i^>*J jj-ajjj ' d uLdJ 4-3&Ia-m d * J i la J^jlj ij-*jj>.V1 

jlxjjj/Lj (jtni (_gjJ! . (Spectrometer) «< rnUtl (J^LlSb jL^>- jj* 
I JUt J->Llj (jVj .i_i^jSLI! _y>. ( _ ;r 3 «LXI jLie-J J I 1 "^J^l ' a.iLa (jc I a ui£[ II 

( _ ;r Lc jJj (jl (jSLx-i ' il i Ljj>c i-dJ j (jL£ jJia id j j 1 1 .1 ouL£ Jjl^tll! 

I r 3JVj) w la c j i^jJI j-oVl .iIjLi£j_U j j-i^sLulI! « jut J>^>-J oj- 5 ' ji>^' 

Qdjtii iHjtZ wLi^l 

(Asaph Hall) « J^k <_aL_uf» (^SLj^oVl (^Li!! ^1 U~r.nl ( 1 877) ^Lc - 
«(jjjj_]^3» pu-u! La-&jL>.i (j-^'j • j_i>-^' o'jj^i (Ji) - * 3 ^-^J^ o' 

. (Deimos) «(jj.^«-ij)»p-tul (^r^J i«i_lc.jJI» (_g! .(Phobos) 

.sLfljjulII 4^LjjjJI j_JaL_u^/l 

(^La^s.)) ( _ ;r JLla ; j'^! (j^jlaJI 4j ^La i^tjj_«iJ <b-aL>. jjm'i w Lac Ij i»l nUtl 

La i -t p-<j/j JlS^ . 1877 ^Lc (^ (Giovanni Schiaparelli) ((^ylljjLiI K < 

.j»L«JI LdJj) ' ^j'^ ,_p2jVt (j^s «U (jyjjl j i<* (jL^ Lojux. i_£jSLII 

.JjLJI (3) 
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j_<la L-ul J I Laj| -I a i ul Jjuo S-iiejjlj -I a i u] 3_£l jJI ^JLkJ.1 ^^lacl - 

JlLa »1 tj i ul «L*_a^JI <l ^j" d 1 1 d * < nl^JI J^lal-Lll w tax 1 Li^ i ( j_u_u^j|j 
£rt-J Jajjj <^*-i3j LUaJai. L$J J-Usjl J^J •« Lo-J J-^>J 'VJ^' 

Lg-j-Lc (j-LIaj llLIjJj i^-ij-z t_j (j^- 3 d '*•**■ ^1 (jj-^ L-4-iL£j icL4_iL^ 
(jLSLa (Canali) 2 j II la_iVI SJLLILi I j ie l>i*-a i«cjljjja» >ul (((jIIjjLiI j'C , „» 

( _ ;r ll! ^o£JI i_JjjG Lajiix. tLtl I gg£ i_i I 1 11 m i^tjjJk! jJajj/ iCjI J-^J J^^^t 1 

. (i d j se u 1 1 ^^^IjiaJl)) ^Jt LjjLst_a 1 0 t nl LiLo*t (j^-jSLlaJI Lg-llg j I Im j 
ijjjjoisljjl jj-a sLlSjL-u Jajljja. (ji (^yJI jLJulj iLULLal LtLc (jl^ sUSLI - 
4_iSLlj jj-a CjI j aJJt 1 - J la 1 J19 «... (^hfJ^J i C^d3^ 'J ' ea ^ B (J^-°' 

L^-j-i a j (jjjajijj cj! j-l2JI tfjuk Jlj - £> j Jt 1 ^ J^Ij ' l^ij^j N j * -** L<*-slj 

. 4l_i-aj_a CjI ^itii ^ i n" ^ J_a ^jji^. 

(j-Cjjl jUa (j-GLija Jaj. 3 1 1 879 ^Lc 4jLa i JLLtl Jjj . ^Ir j - 

J-ljvjJI JLi^ljJI jjt (Jlij . i>LjILiV! i."i iil" t ill (_g jJI J-a^l J-o (j-a J^l 
^ i ii ij-aJI J-^ljJI jJUa (_^i>. iSjJkl i>JUk Jl ^Ja CjI jjill 4jjJa_b liixti (_g jJI 
«Ul I i I < a iq ii j'i 4JjJ-o Jj^sj-o 1886 j»Lc (Perrotin) «(jLijj_u» 
LtJLtj i(Phison) jiuj/I Jjuo Cjljjill i>J-A (j-a SjL>.lj J-»^aj 

. J J-«J J->-aj 

i lSLjj_alj IjiLjolj LuiJjjSj LJLLajl ^jjs CjI jjill J-i^sj j 'I 1 a a Cj JJL»j j<u - 
CjI j IaJI i>J_A -S^>«J t^-J Ja_ij-j j j ■ ijr ll »l oWTI ^j^* 1 (JL^>. (3^a_il dJJ jjj 
i L^jJI w j~ S (_^JI 5_l^l jJI CjL?>I mXlj 1 1 (jj^JI 3-«-a^UI 1 nU (>UJ 

j_u^jIj (Mare) Ltjij^aj (Maria) (^.Lu^UI (<u-uVI L^jic (jUal ^^lll j 

. jj- 1 J-t-aljJI ^J-"lj (Jj^>- J^^^^ ^i>^l «Cjl^-t^» (2>^ *^JJ^>»J! 
d i I r t La L^_La idil jlnJI -S^>- ^1 d d Li se a CjIj-u_o^j Jl>.1j iJjL^JI ^i nil 
^jij_Juj jj 2 i^. iCjI j ' all a juk (jLi 1 1 890 j»Lc (Abbe Moreax) « jjj-a t_i^l » 
.c-t^SLJI ^eJa-m dtao J^lj JaJLtla l_AJi^>.j ^5 t. 1 1 i n" 
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Lo J— i? KiQ^jjLa^La ( _ ;r ^s^» i .I tj-aJI j-^ljJ! £-«^>- < 1892 j»Lc - 

£j iJaj_a I gJLaj 1 1 i-t i r-i i j Oj!>^ 3_j^1j i_?- J - a ij^- j-i>-^' (l^ ll " > JJ J '"' 1 

LaPlanete) « j_jj_U (j! j Ic c^>o p V ila j I y a i>j iluj iCj! j UL1I 

4 *C j ,"i (JiL^-i cjI jJJLII (jl i»l <iUtl Ja-Aj • (Mars 

3 *C i ui II a'j-lt i4_^Ij ( ,i o*? jJljj (jlII 3U,.,wlt 4ji=jjJ.I Jj^ i ntl 

JLpJI Ij^J 3_LaljjJI 4£LoJI (>u}j Ij-lljj .icljjj! 3-aJL>J LtjJr i ui j 
iJ3 _L>J 4^t_u_i 4jj>.|j (jt 4_£l jjl C)L>.1 i tiXI {j\ ^jLi 1 1 i ' a >J| 

. 3_l£.!jjJI Jj lr~>L=»J.l Ojut 
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JLii- iLfLcJLaj UltaJLa jJLlj jLCj (_gjJI t < _ j:r jjJL«J 1 jj i njlll I jlM JL3j - 

n 1 » tl JLj-iJI i_sLi£ (j_o j_jJl£LI 3jLa lillj (j^J . (jjiLill (j-o J-JJ^ 

lj_& w 1 C (jr*-^ sljqUtl a La 3 II 1 u M IjljUj . (^J'^-'iJJ-l I J 

William) «£jj_SL<_i fijJj» (^SLjj-aVl joJUJI V La (jJaJ! I jut e^jj - 

J'C ni tl ajA j" 1 M U 4_£ljJI j-iJI ^>-j (j^. 1892 j»Lc i(Pickering 

dJLJu^Li J-Aj .(Oases) CjLvIj I j it J I « ''*» O I aJLSJ I ^j^*; CjUULSj j_t£. 

c^jL£ jj-^j * ^ ^^dL^ L3^ LJ 3 i iSj-^^ ^ j~ ' (jj^-j tj-* j^*-*- 1 ' 

.(JjL>J! 4_lL>. (JjiSjj i^IjVI OJLA joJajo h_£jj>.| i"«Ijj . ..A* ^LLa 
IjUaJU liiiUj (E. Barnard) « JjLijLi . mjI » jj-jII (^iill joJUJI (jL£ jl2Jj - 

^Lsc u/ JLSj 'U ' ^JJ^ 1 " M J ^ 1 £ L=to^ ' a « 1 a J 4itl3 <U 1 LijJLa 

CjJLusj J_aJ» • I jj'a JLa i4j (jj LLaJ SJLjj/j ^jjs jjjJJ Cjljjjs 4jl tx--\l ^ 

(Jj-*-^' (jl ^jU" 1 ni V '(_^>-JJ j-2-iij d iijii-»JI jj^sl (jT^J .<Ua uijJLa Jjfl mj 

/C-i-UJ— 1 CIa-O* (J-j li^LflJ ClUIJ . Cjl (j-* ^jiijjLll I 11 d Q 1 nj Lc ^jj^ 

1 . Cj 1 ^ * 5 1 1 a * 1 I LaJ t p 1 uj ^j-^- ] j i<*> Loj O-J i j ^ 1 1 ^ mi 

jJaLLa VI C. injt (j^J ^MJaVI (j-i^. 3 qj?"n.ia LL j^ai. <.-, luJ «Gl^ 

(^-jj^s-I ijij-II cjIj_Ls Sj^La j~ ■ "I ' S '■» idJJj (j_o j<ui.j-II— ij .«<LcjL>. 



(4) -^ 



Ulalt ftij^l ylilS JjaJI 

^^IU,„A,„tl JjjJI Ul jl\ jLCaVl o jut cJj<-JM a^j .(j^jVl (jl< i nl 3JSUJI 

Jjtj ja^la J^l ^1 i^J^' (J-^l 6-° Ct^- 3 ' (0^ '• j'j^ Cr^ 'f 1 *^ 

I jl_oj SI i " j I , a a. J-fpJ i(_p3j^/l JaJ-i ^1 (j^-*- 1 3^Ll3 sLaJLj/l ja^JjJ 

(j-o 4_Ljl_j 4_«_2_i w I c ^tjjJkl JaoA jj i(_p3jVI (ji^. iijcaj ^1 (j^L^j 

SJjaUJI CjLuLCJI a'jJt I gjlc (j^JI Sjj LaJI Laj SLJ jojtjj^. Ijl Jjj ijjIajVI 

.JjLJI (4) 

no 



jjjjJJj p ^ jjj <J-Aj ^L^-I CjI'C i mij i4_i£,1jj ' ga3> ^jt Cicl Laj i ul ^jy^-JI 

SLilKLJu t;r Lc i njl (a-* j»l iLifLo (J^-jlj clA^-lj 

i4_Lc ctt-jJoJI (jSLj j«J dJJjJj .(jjjjjsJLo ^ "it ji sLiajLA CjL-uLlS jl idjulf 

.(j-ULSj-tl »| nUtl (J-u-m llLL-uj iLiiL>- 
Percival) «(_Lj_a-! (JLj j • uj j» (^y^Ljj-a^/l i_*jLSL!Ij ^^liil! jjfc pJUJI I jut 
id-LSLjj-a^l Ljjijjj! 4jVj (^la ju^j_a 2_aLal ^1 juf^c ^jJI ^(Lowell 
^ I f j_jj_U J-i^sjj (J^J ij»L*JI jlj-a li If I (jlf 2 j'al . ^tl CjIjI a 1 .ill ci*-o. 
^ i_sb£ j_<ij ^1 1894 f>Lc ^ 0< j"i'il (j^a- Jla JK M-i n_laL£^Lc ^Jua 

.(Mars) n_i^jSL!l p-ij/l naj J-a^ej 'jjjJ.1 

jjV ij\ uu iVI J-<-ulj LiLi£ id j n I <tl JaLu/j^/l i_iLjSLII ^ j 1 1-1 ? Jl2Jj 
JLjIj A 1 1 j jjjLlII j_ukLaj>. <_ . UUej ^1 tsu ■ ill 1 IjjJ^ LuL^ sLilJjs 
q « j II jJaLajj , I j ilaij ^Ij-ijlj iCjIjjJjJI Ja^-J ^J^- 3 ' **JJ J 4-oJSLIL) 

(_gjJI cjI jjja JjLijj . «cjL>.I_jJI » pj^/l I jjl** (j^ 3 1 ^j^AjLoj jux. ij^i-VI 

lj-2-a (j_9^J O' (lA^ ji>^' O' Cr'l O^^J • J J 1 a ' 1 3 ^J-^W ' ji>^' 

( (_i£jSUI I juk 2 ^ ^-'jjLo (29) t_jbSL!l I jut ^ Liajl J^-i-u 4_SLI 

llj (_p3j^M p^*j>. ^Jl L_oLi^ j j« LaJI «Lijj^>. dUj ijr 5 ^ I ^_i-o 
. ( _p3j^l (j " 0 uJI j^)^ OJjlij 0j\ JLaj ii>j^E_a ^Jj-aj d**i i i oj 4_o^oj jj^isj 

g. S j llj 1 » I Ja-i-xl I ^JiU! CjI j 1 ullS (j- 3 d J .' " a J-i^. j J IaJ La ^j_JaJLi (JjLuj 
*LLI jLie-J -i^>-J ^JX) - ^ Cr'l O^^J d 5 " 3 ' " J j LT^' 4_i^ljJI 

( _ ;r Lc CjLjLiill ^_4J j_l«3 j^a (^Lj iJ-SjJI (jljJl jjjlj (jl ^1 ( _ ;r ^lllj .^tjjj.1 

Jj L^aAl I jlj-a 

cjjjjjt)) i ^ r iLLijj-AJI 1 u^^/l pJL*JI w - ea ^ III (j-oAj ^jji^-j 1 1 897 ~ 

(J _ <1 1«J| 1 a^JI jaJLc j<j~<""\ lS 1 ^-" 1 (Herbert George Wells) «j-Ljij 

. 1943 r>!l-L-3jUJ,l jl^-< ij-j- ■» II OjSLII JiiL>. JjS°i (5) 
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..»L*j cdli Jju ^ (War of The Worlds) (i^oJIjlII 



. 1943 jb-i ..jytJI Oi^l :0%i= JijaL^ ^jjls (6) 



l_4j_iL^lj j-SLl! =gJLlj>. 4J1LSL0 

L*ji£lj i(jul irillj >LiJ^! CjLaLalL&l ^Ir ! jl _ajr"n ..I 

iijij— L! otj-La j>^j d>^- ' " ^ o' j— i-^ 

. 1908 , 1906 ^Lc 

Ja_)_ill)) i>j uu t_iLj£ 1 907 ^Lc w '*» j j la - 
(jt-J M-jLa <aljiM flj^fc L^jUx (Alfred Wallace) 

. sUi-Lu/ 4^ Lax. I (JIaj LaoJJ i4-^>.jL>J! *j igiSJI S-ij^J 

• 3.5-2-"' 

cj^>JI (((jjjjLa^la (jJjL^d j^ij 1 1909 ^Lc ^ - 
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0 J_l*3j La ^-jUa-^J 4_Lsjjj>. (16) j 1 o i nj (426) 4_ijL>. 4 «G£^o-*-ua_a (jr- 1 ^-^ 

J_jp» dULJI *!jT(>a I jji^JU-j jl&j . jjji! Ja^- 1901 , 1890 ^Lc <jru 

.4j (jy-iJI cjljLiJIj iljLijjj ^LJ =LlLc 3jIj_>JI cjL>-jjj i_i£a£LJI 
Louis) (((Jjj^. jjjijjJn ^LlSLjj_o^/I (jLILnJ! cjVjL>J,I ^jut ijj jJsj - 
' a-OaJl 3 < uil JjVj jir" . ..Li (Johns Hopkins) « j-LSLijjfc j-ja^- » j (Jewell 
.^jjJil (jfl ,jrU*jji^j^lj ell! jLje-i Jj^-J <^>c 

(J-J-3j <-3^Lc. ^ *LU <j-a (JjJ-3 £-a i£tJ>U i-3 ^Lc (jji tjyx-u£j] j»Jl£. 
Jia^vj "1 < ill jj-- 0 ■ " * Jl_i^L_3 ^e-La ' *Cl>iJ I o c ^ ' d * ti £j a i nil 

4JLjJL>. V -^J--?-* pd*^ ^o_c3 ^jl J_)Vj . ' 0JL_ A ijr 3 «4_iifcjj-a» el—o* 1 

, " i^tl j( Ja^La_>J1 ^jt ijr 3 Jj fljtJ I ^j^* 1 ijr II * 1^ i tuj Lil^'C i"i11 Cjljuj . cU 

nj-Lj£lLaJI j-utl ui a (j-a LjI (jl (jlalj^VI I JL& J-^-JJ • LjJ ' Lcl JL>. QoSij JL3 
(j! i(j-<->JI liil j «^U*. , ,.j joJ 3j_l>J! 3jj_21I CiLij'v i ii 1"! I (jlJLaL«J! jl 

L$_il j_l^liJ! (jSL«j ti^iej n_a!j^>J! ^ i j^" i ■■ a SjoJj SLijs jl&LJu 4j| j^Jj 

.3. , tkJI ,j-a i. " 1 1 .nl j i4jjaLc CjLuL^ A U i .il^j Sjjjbs-a 4-j£.Lu^3 3|_l3 

4jJ JL23 (=.1909 (=.Lc ^ (G. Hale) «,_Lut ._».» j^SLjj-aVl ^^SLiAJI ! jut <jl^ij 

(60) i ii I" sLjj/JLC j ta 3 1 j j (_gjJ! «QJ ' "IjJ (_J_i^>- » Jj^5j_a (^yl^. J-aX. 

^1 «^t->* , ^jjj i(800) L&jjJs j_j_lSLj 5a_2_l J-aJLJ i4j^5^j 
jLuojjI . » ^ i ii 'j-aJI ^jSLiall Jlj^^/I OJLA jj-oAj JLjIj . SjsaiijJL! CjI jjill 
jl talaj SJjaJa 3jLa J-^jj JJi tjl JjJ ' 1909 j»Lc ^ (E. Antoniadi) 

. iUau 33 'Gj-uJX- J-t^3 jjLo 

^Lc i(Trumpler) «j 1 j aljjj» ( _ ;r SLjj_aVI ^"C LaJI g^Ill ■■"'< j-^jj - 

(j^j'Cliill ^L*l*! JjJO t^c-JjJLl Oljj^ J^a. (J JL^Jl JLai. LaJLi^. dil jjj . 1924 
cGLa s }La iLuLSLalj tcU Ja^pJ.! (_£>="J! L^^LiJI 3<jjU l^I mi's" ml 2JjLe-a ^1 
.c^jSLII ljuk (jlr Sjlj_>JI CjL>.jJ i ^ se La i ■■ (jlr 3l_o- -i*^.^ 

OuKj -3j-a Jj^/ ' ji>^' ^j'j-*^' ^-J- 5 (J^W^ 0^-°' ' ' ^^6 j»Lc ^^3 

'OJ 1 " IjJ J i<ij^a (Pettit) «o_lLij» i (Nicholson) . Kj'i» p j * a 
aj \l , ^« tl 4jj|j_>J| CjLcL»jI/VI 4_Li3J CjL<j/Ll3 kiJjoJ)) Jj^sj^ (j'j^Lj 
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.(c^jj^a 94 - = 2u^lo 70 -) (j-ijijJ! w .U^tl g I U;tl 
(ij^La 13 - ) t—i^JLl! c^sj 

(4j^ia 10 + ) S^g^lall cJs_J 
40 -) £t_jjJJ ^-La ■ w 1 c 3j1j_>J1 «L>.j_i i La i --j j a (jl tiUj ^—Lt-aj 

<_s}LiJ! (j! (^k. 5JVj 1 3j! j^>J! oUjj ^ jr^' i-fl>biVI ! ju» 
cjVL«i>.Li i ^>JI 3jjj_j Ja-ij .(jjjjSj i 'I g i .I n_i£jXU (_gjj>JI 

.4\ut's) (jj-£j CjVLoZo-V! (jLa itlseJa ■ ■■ SLpJ! 

i.'it j ir-ilj iCjj i""i tl jls i jjj_LI (jk. 4laLc SLo. Jys-j ^Ltjl (jl j_lc - 

(j-u Cj \ Jlj 4_laL>. SIjLla ^Losj^M o JLo> ^ 'lXc.j . (JjJLuJ! (j-o j-jj^ (jr^ *b ^a-d ' " " 

L^-iic (j^-l (jl (j^-4-> O*"*"^ d ^ j ^ JJ < (J^>- t J/\-ul 0 M I ntlj (j-ul_LaJ1 CjVLo* 

J I iVIj-Li U> J i^ ^ O^Lh^' P <3 t^^ij • (((j^J^E-Jj-U » 

tjl i ii A % t it w I C I (jl LaljJ (jjijjj . J-Jjl Oj-^'lj 3-oL2JI jl 

J I '£jil jl iSjLs-Ij (j-tc p-g-La JSLI (jj^j JLai •Jj^'j Uir^- lSJ- 3 O^J^" 

cJiHl! Sj-iLs i^j^j 1 "J J.'** p j ' "jjj (jj^ J^J "iJ^j' 

.<_p=>jVl Ja! *L£> (jJLi 



- ^Jj .' c?- 3 t-'Wj^A^ ^ i ' Jl d> fl ' "38 ^Lc ,jSL! 

(jj_<j/jj I » j_j j_2J! ( _ ;r ll_«JI JJi_<jJLI JJ^*" ' 'j***^' liiJi (j-a jjjj^l 30 (-J -ia 
jj 1 aj «t_^ljSLII (<u-ul Ci>j 3jiA«j (Orson Welles) "j-ljj 

Jl^£ i3j3j-a 4_us!j^ 4_djj-Laj ^_j_t-£5j i>l_o_u_u^_aj 4j1^1j <L>.1jj>.I q\£ 
Qjt ti'i 1 uJ La (jl ja^jiajtj (jlij . 4jl3|j d j-a^fl (jl (jj » n" i nil (jjs j_uSL! J^ii. 

J « a llj j^l jj^>oj i^jVl J-ALi O^L>. Sjjj^ ^J^ 1 j' j^l ^1 

(1) Robert. M. Powers: Planetary Encounters USA 1978. 
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Lajii£,j .sLuLLajj-J! JaL^/j^M ( _ ;r 3 i4j3j 1 1 naji£ sLxjIa i ( _ ;r cl j^l j-aLij-J! I JL& 
(jl I j . ^ I ^- i (jr X.La->JI Ij-A <— _> I J i it] (jlr (jj 1 1 -xl 1 ' 

: ^^j-A JjjLi^. Cj^Ij i JLj^GJ! d i mi > La_i3 jQ-iljJ c\JL)L_uJ! Cj\^ r i till <J^L>. 

3^ s ^ A?*- j - 

L^jLi iCjLU-uLaiJ! (Jjljl (_5-3 lil! j Jjlj O-iici (_yjJI 4jSLjj_aVI « ( _ ;r Je_u!jIL<j/VI 
^_i_ul Cj-so 2 fll x ■ aJI j 1 1 (_gjJ! La ■ a VI j-ifcj j! «i_i£Ij£UI i_ijj>.» 

. ^jjJE-uljILi-oVI t_g^**< intl until j^palj-C^U 

(jULjJI 1 94 1 , 1 937 , 1 934 ^ j^>I! £LUs _j? ^La - 

tftj (T. Dunham) ta>\ j ' . Cj» j (S. Adams) «j-a->I • (_>"» (jLLSLjj-aVI 

t_dl_LA ^jt ijr ll ^_t-aojj t^j^ i ill d^>* ^-^J-a (j-a (100) A j ta3 ( j_u^Ljlj 

(/6) (jk. JJ>i 2 ^ j "i U ij^JjJl! (jua- i n^jVl jLc. Jiajv^J sLiLaJa IjIjI 

Jia^J <Jl_UaJ 4 i in! tl_i ^jl Mill (jl^ dJJj^j .j^paj^/l ^Jaj_o ^^jk. gj**i inn ^a 

3jljJl^>. 3-Lu-uj (G. Kuiper) «j_i_ia^ joJUJI ^jid^l 1940 j»Lc ^ - 

J^>. JjJ^>- (j-a JJ^J i-i! i"itl Cj I Jjj i J JijJI SjLs. oAa«. i I 950 j»Lc ( _ ;r 3 - 
Jj ' a d 1 1 j-jJlL) L^ja-I j-jjlIjj (j"i a^ Sj ^i n**M (^^Jl 4_t^!jJ! pL>.l i nil 
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ojj^jj jjLuj (j^vLcl Jj^jIj 1 952 j»Lc - 

jjJ-J Cj_iL£ La (j_a_ij . g l"i II (_£l ) 1 •»■" 1 1 «UI ' tula (JjLo-i iLgjJiLa I *jt* 
(jj-lj£LII Jj i n^ji (j-iLS jig, (j-a tj>^Ij Cll j mrltitl tfJLfli (j I (j-a t(jj itMl 4jy>. 

.(,_P3jVl fjlc 43jju L«£<_sL>JI £-£JI ejf) JU^ejII 

j i^j-^a (j_a c-jj'v i ^loic-L-uLi (jLSLjj_oi (jULc (jSUj I954 ^Lc ^ - 

(J-t-a^lJI (j_a i a_j^jj1j (J^jLlS (JjL_u^jj i«Lt-£5^j 200 cCLuuJLg. j ^ a ^j^ i h Ij^g (J-^>* 
: ^bJI <jig: jjji! ^ Sjlj^JI ^k*J-> c^l 

. (4_j^La 60 -) f.\^j-uj*$\ ' Laj. J-tg. (Jj^-^JI ojsj Sj!j_>J! 4>.jJ) 
. (Sjjia 25 +) ■ Laj. JUg. Su^y I ojsj Sj!j_>J! 4j>-jJ) 

. (3jjia 25 -) t_i£jSLJ! ^eJauoi (jig. r a i all <_cse-uJI Sj!j_>J! 4>.jJ) 

Sj>_aL%. (jjs (Mc. Laughlin) «(jH_La}L£La» (<JL«JI j_<ij 1954 ^Lc - 

' d ' ^1 ^g-J '^^J ^ - a JJ^ Cj ^t_i d 4_jSLjj-o^1 «(jL?r- Mi**Ma)> 

J)^>.j 'j-gj • J^oLi- I j ' " iSi 1 I J Ltajj <j^!j_i liil j^j i£tjj_U (jig. 

j-jJu (Jig. La^ .^LjjJ! * i ^-^> (jii * ^-645^ jrJ-*-*- 1 jJI t _^Ls LlX 1 (j-a 

(j-lJ! j)l j_U Lilj^t-Li i ~ La • ■■ (jig. SjjjI jJ! cjLt^AJI <_a! JK iSil 

.(j^!j-il! L$j i_sj-23 
(jl jj* 1 Jj^>- lS «<jHisM^La» fljT (jig. < ( j-a$^» <— cag 1 1 955 ^Lc (j-3j 

fib (_3JLdJ La J_t-£a_a (j^-) La_ij i^tJjJJ (j^ ( d uuSj (j-iJt ^LU J^*- 1 J^' 
cLL^Ij) JjlaLLo (jig. ijj-i Lo (_^iajLj (jl ^-^J .4_xLaLj (j_a 4_La_*IaiJ1 (^J-^lj-ill 
.CjJUi. (jll! (jrt^'j-^II L$J C^jl^ cr^' " ^^i'» (j-* ^-*iJ t^eia-mJI (jig. 

.4_u1ju CjLjLu fiLjig. Jv^ I - (j-a ^j'^* > (j^SL) (jl (J_cjIL>JL1 (j_a culj 

cjLg.!jjJ!j cjLjLilI! (J^s- 1 jjjl>. (j-o (Jjl>J! ^jla cjjLil IjiSLaj 

.jtj^I! (jLi 

(ji (j-a> i«L«JL«J! (j_a ^j ^b>»tt cu_l!L«J! (_jjJ 2j • ul (jj-II " 

(j_o 4i-U-Lla j-jJ)La_o (j"^e_j itii_L<w_o j-ig,j (jH^J tj?^-^ L - ^^-g- *^ L * a ^ 3e j ^i>^^ 
» i Lga-cLH d . Ljolse m (j-iJI CjLa^LtX! oIlojj ,c.L1! jLitjj (j^ja- i n^VI 

v^jljLg. j_jJ)LiLa j_jj_a_U (jSj-jJI <_3}LiJ! (j^ (ji (jJI idJJj) JL«_l ^Lt3 
H_g^>JI 43 ^Lc 43j 1- ' 1 mi (jij .(j^jj£LII Ju 1 .i^j? (j-iLij i(j^>-j^Mj i(j^^j_Ui!l 
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.(jisj^U i_s}L«JI 4j2L£<j-a '/2 ^judJ Vj i3jLii! SiixJa <GiiL£(jl 
J^>. (jjjji La -ij^-j (1877) j»Lc j^yfl aJLa i_aLj/I» i a uu^l JlSj 

i L*5_A JLuaj w 1 c si g 1 » II j-^J J 2 a«(Jjjj_4JJij» j « » 1 o its 4^c_jjJL1 

t_t£^£LI! (Jj^>- j-^' cjLojJl«_o ^1 p j I ■ ojj jl (jSLx-i LiLj LufcjLQ£.Li 
.lajJU! jLcIji!! i—iJLiej lijjui/ i4J^>. L$jljj.s (jl 4-i^sLi. ^ ■ ■ 

jjju 4jV i Ljj^ jjljj j_al j (<L2j5^ 39 j oLcLm 7) J£ 

JLAj d ui-dj £^i>-^ (jljj-^ ^-^J- 1 -" 

^'a " ^ p" i lj U p" i I 1 A <l 1 j J Iqj i 1 1 ^ ta i ■■ 

ijjj^/l jyll ' a * < <a Iaj3 (((jj^-c-i^)) jj>.V! jyll Lw_u • ^^_jJl 

. 4cLu/ ( I 8 — — ) j^JjJk! (J^5- puJ 3^*3 

CjI j m i ii <i -»JI j^i-ljl ( _ ;r 3 ill LeaAll j i J^io (jl SjLJuV! j-o J-J^J 

j_jj_U J^e-l »l la ii II j-fl-m (j-o JJ^C Jj^-Lil (*J '£h£j mi ttl (jj-ill (j-a 

.t_^j£LII lj_a> (J^y 5 * '"*' a jl» II (j-o Jjj- 0 *l iUH ^Ljl jJa iCj! j m~ i nil 

£Lj^3jjij I jjL£ La (jlr CjLal i>iVlj Cj^LjJLujJI jja cJioi ) dil jJj 

CjI j * S J (_3 I « ~ J 4-i^sLi.j i L>. jj-o^/l CjLajUU tfJLfli Cjjljj . 4_t£. 

iS JjJL>JI CjLajU U Cjj_lC JLaJ (Jj . J-liill CjI j i u il^j i£|_l?I jdl CjLs.LjJ.Ij (_gjJI 

. l_a>iJaj>. C'"i Tilj i4_4Jj_SJI p-u^LoXI (j^a IjjiiC 
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« 



OuL^ i»l • 4j! JUJ ^j^l Cilj 1 1 nil 

!j I c Sj i a li a a i » I Ja-aJ I ^jjJI (jl .' 1 4jla> 
i<LxSLjj_a^/l 3jL^tILl.l CjLjVjJI (2r* J I (jOjjjJI 
JjjJ! O-iL^j . I a frJL^. j (jJLlj^j i ,i II jL>uVI j 
^ flj 1 1 t_£L^o-a ' 4 L^_La 4_t£,l_Li-£lJ1 i^jj>.^l 

. CjljLjoVLl j i j J ■ 1 1 
j ' ^ * II lj_A jj-a C)l^ i 1 1 1 1 1 ^ ' ga rt Juuj 

ffl-tJaJ . i n-^ ^JLc ^j-Lc mi ill A *l a J_iJ_>JI 

tjj-S 'LfeJJ ^IU"n (jL^jVI JJi ^1 ^iUijSLII j»l j^j-Vl 

6-°J -j " ' J ^ jj- 1 -" ^1 ^j'j-^' 6-° o' 

( j_a «L_j_]a^LJ1 ^Ij-j>.VI Q^SLj ^jl w 

|J1l_Tl_L.U 4-^.^Ltl JJLC ijj^l <_3J-gJI (j-A l^jVl 

. .- 1 . 'V, , ,,VI j 

tCll j m"1 i nil 1 jj-* Or^9^ ^ i i nil a 1 * joJj 
dljl J JLS cUcLll^JI jLaJs^/l (j_a '"'lj gig iJluL^ Cr^*" 
A J * ' **' c ' * tiJ-J^ ** (j-a ^Ljj^ 'j o ^11 (J^>- 

(j-a i ^ jj^aj Li L&j_aJbj i jj^>J I j jj. I Cj lj_u Lb \jtt La 
di! jj j . 4la Jjji jjfc La ^1 ij_«_2jl i_al uilCu-ul JLtJ 
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j se * Cj ! jJLo^-LjSLl 1 £_la^ (^ji^. ^J-^^ (JJ?^*^ ((^LtiajiJI a i u» i.'ulli^ 

idlljILajlj'Ctl (j-U^La «»Ll eaAll qAj-u)> \-$Jl£ ^la S3 cLtls. ^1 iCjIjUajlj'Ctl 

. SJj^Ia 4_u j£ Cj^L>.j 

»i A , ,. ^'ys (J_u_u Jj^LLsl tdllj m**i i ntl JLjx. CjI flJLm 1 J JLaJj 

t'Lul LeaAll 4jj*_uIjIL<j/V! ( _ ;r 3 ^J>^ lilLlA (jl L»jJa!j I J-J 4jI JjJ! J_Laj 

.(j-CjjjJ! L3K LgJ Joiaicj ^yll! 
i_al ifjiSoxJ Lgjcaljj cJalaj. JL3 3jj*3l! cIiLjVjJLs 

Ja-j-Ia-^e-j llj ij_«_2J! (j-C CiLaj I < U (j-o Jjj- 0 J-''^?'-' 4j^Li» 4j|jx. c I lac u 

jlj-^l <-al ,*;,<-!, „l ^ 

jJLjj i4_j!jijJ! J_Lo 4Tuje-u \j-u-u I (_;j3j-Ll3jj-aJ! jLsoVI fu-uj I a m 

.^j^JUj 3j-fl>jJ1 4_t-£sL>.j 
IjA] i Jj-aj I « LUajoJI fl i ^jVI Cj^L>.jJ! <_sl Jut I (J-lLsO j-ulijtj 

j_al 'j o 3 II ' ^ 1 i ol ^jLi jqJLjlII \jj * Mil ^ji (jjJLjj-j Ct- u ^ j i ni l (jl 

0j^t_i-a ^— 4jt-L^3J c_JL->J d jlr iJ7 SLjj-aV1 ^jL-uJ^/l uo ^J-Aj • ' " 

^ I r 3_l^jJL!Lj » ir^Vl j JjJaVl jjj La II 0-j-i_aj i ,i tl dJJjJj 

(jl (jSLaj i_Sj-i^3j SJj-L^j Q^Sill jJLl cjLLaj»J,l «Ll>j jSLI! i_ al i".^" i nl 

.i_3JujJI I JLA ,_jJ-3^tlI Jj 53 mXI ( _ ;r 3 jIjj-II 'Li-o (j I la 
. 1973 Sj-aLIII-^^jjlII ^SLill jl .^All j A. „^ 5 j.- 1 ',.^11 jLi^Vl ij n. .Um (I) 
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jjljjLo» q n hi 



JL3 L^jl «U^sL>. . Sj j i ii 1,1 iJJt I j I <iC*r i n_i (_^J i(j-tj£jj-o^! «LiiaAJ! »l n Ir 
CjLa^ic Jji^o Cilfc Jj . 3 JJLa^s ,_jjLi>. ^1 41jj joJj i,J JL>J! (j-a £ *-Vjlj ^->J^' 

j_<j^?e_j 4l_^_Lo « ; ^jJLJj 4^^^?! 3j>.jjJL) t_al uiSH . ..V (Mariner) 

. jJ 1 c_4^ ^ <J jj>. Cj LojJjlX 1 ^ai ) 

CjjL^. 1962 ^ti^j 22 ^ « I-jJjjLo» ^j^l 5 UAi Jl oMUl jJsj 
c_t£j^ 1962 La - ^ I 27 ijr 3 «2-jJjjLo)> 4_ulilJ1 4-LuLcxJI > •* ■ 5 1 La I j 

CjLl^Lu2J 0_aL9j 4«Lua (2 I 600) Jjlj (^ji^. 4_)jJLa Cr^" ^J"^ ^'^J-^j-^ 8 

. £ ^j>. J 4-Se-tau-ti (j-^ 
4 jcjjJL! c-t^j^ J^ 6 - 1 I 964 j-j_<jj3j_j tj? j3 «3-jJjjLa)) fiQJliiJI 4_u->a-< --tl oJillsij 

. (J-ifoAJ Li cj^. Li t ^" ^ ^ a ^jSLJ 
. C2) 1 964 28 

(^GL>.j-a j!i ^jjLt-a 4j^^J_L1 ^tjjLlJI ijr 3 ^lLaJI <(^J_Lj^ c_ SjlcLs jj-* 3 

' d uo 4^J^"i i ii a . «4-jJjjl_a» ^1 L^aAJI 4_Lloj_o fiCLa^ J - ^- 56-5 i<( ' / J"^*" 

^La-mJ ^LlUsj^I Jj^slj-ll CiLal i'i^'i i »1 L^jJ! C-cgJ il j!j-«-u^! (j-a "^i> j0 

.(1990) ^l^U SLaUJI ^b^l il^JI-^ljSJI ^1 Jj^LJI :jL^ jul^, (2) 
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J .13 ' a "' ^ J 'J * J ^ Lh!- 0 ^ i_J-°- :> <- 1 <LiaAjjJI C^jI£ dllj ^1 3iLUa^Ljj 

J 3. el La i ulj 3 3-ij^so ijJLijt Li£ .4J^>. (jljJJ-ll t_*^_jSLJ( ^la-m 

jljLjs /a q i<i 3_j^j*-jJI JLaJu (_yS>Jj • Lg-mAj 4-LuL-uJI (ji-o (j-^ L? 1 -^' Ji-*l>^ 
^5 ^ ■ ■ eaJ (Jlt-t^t_) 4«bjj9 L^J^_t-£5j Jj^?e_4-i t— *£^SLI1 ' dl> JJ^J -^J j:t - 1 d ' 

Oi ^tP* i£ 4 i-La-iJtX I i^jLiJI ji <_3}1JlJI J}L>. <j-a 

.<_2^L«JI IjUfc '"'I Sola 4^liSLI!j 3jlj_>JI CjL>.j.}j , , U j » . a 1 1 ^1" i" i J 

(j_o ^Ja-uJ Sjjj^s I 4_LlojjJ! i-.U^",tl i 1 965 ^jJ 1 5 

' i c j . J-J-3 (j-a 4jjIsj^/I CiLij'C i nlltl CjLjiJLc <LlII J i aj ^j-Ua^JJ S-L^ 

(_j-&J I^JJS-I Sjjj^J (20) IjJ-O^ ("lUrtltl H_£jSLII J^S. 3 ijri I nil (jljj.5 

Jjjjo Jijlj i(Digital) « ( _ ;r «^jJI)) JLj/j^I 3 Sjj Laj jj jj i all C^jl£ jJilj 
£_a i3_aLLSJI (j_a 3-jj.j.S (64) ^J] j 1 3 UV. i_flj| (40) (jJI Ojj J£ 

(JL_uj^M I JJt CjljLtful (Jl 1 2j i (jl^J • ^ a I" 3e rt ^lj^>* I (6) ijr ll d ta 5 * ■ 

jj-a * ) J-^ J Lli^J 1 u 1 ^JJ ' aJI jJL-ojl tjl^J * (^- llj 19-10) CjIj (J^-lLi ^j^-tla 

d I ' aa!i rt CjLcl_t_u 

cL2jjJaj (_paj^/l (ji^. (SJJ 4 _- r Jt 4j^L>JI CjIjLJuVI iJJLA Jjjjo (jl^ Li£ 

. J_Li»jJI 3jLc. 

i4_lSLJ_3 4_ijj_Laj jalj jjl^ d ijri 1 nil jLulo joSLajJI (jl j^jJLi jjJL>.j 
^ mLWUI Jj_ui (Q^c-J 1 ii-v 4-u^Ua dlj » 1 n a (JL 53 1 ul (_-ri£- J-*1»J 
(jLjjaJjl (jljUk JLajl J^j ■ (j n n i"itl djjJa dUj£j i(Canopus) (((j-a-JI Jj^j 1 n» 

.^tjj-U ^ t-td-uJI 4_o*^jJ 4jL£!jjl w **'I^ 3 

3 "jA , „tl >U".lj i 1 :. ^Ir 3JLa- 1 nil CjLo^LtI.1 3x.l jl 3_iiax. liili Juu dil J_i ^oJ 
»l nUII j-Iaj La J_i£. i^jVI slLtjilj . ^LjI ^ » 1 uJ Jjlj i(_paj^/l (ji^- I jtl x^j • ulj 
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jjljjLo» Q n hi 



d * C p fljl rt J 1 * rt (jt l^aJ^Jjt 4((4-J-_LJjLa)> (j_a *^^l £^1>-^ ' " JJ ' ^ o^i 

CiLaj LtXl (j£. L_kJajej iCj\ j i i ntl CjLus j-^- p J^! CjjJL»_iI ijr lI1j 

£ja_j (jj-A i^_La t_uJ! ! JL^J 3j-uj_L1 do uJI (JLuL^ CL*_o* jj ' ea 1 I I J t£ i a dJ 

, -ij A , ,,i L«£ . 2jj i all Cjl^tAI! 4 i i"i" 4jjjI jJI CjI ^tAI! CjLla 

j 5) (j-u ^jIjjj £tJj_U ^cJaa ■ ■■ (ji^. JaJLUaJI (ji (j£. tijajjljjl 4jjjti!l J-jLjj 
4_j_U3j^1 CjL_uLloJ1 «Qjl3oj U. d i i nitLi a aie * rt Ja * ' <a j-Aj nlla)) ( I 0 

(_gj_>JI 1— i I I ( _ ;r jjj_>JI (jjj-!l o' o-'! j-jLj-^I cjjLJuI La£ .«lSjLjJI 

. (jajj£L!l Ju 1 .i^jl jLc jj* ^ 1 in\)-ll 4_ba£j (ji (jlr (jiaaj Laj i(40) 

dJ^->*JJ jmi i"iT1 (J^>- l_Ajl J^_a ^ lr i-ilj-jrtllJ 1 «4-jJjjl_a» i.'i 1 <^>1j J_JLlj 
. Ltjjj^sj L^jLu/LlS j-jLu JoLso (ji^. »l aUtl ' fl.Su: L«_Lu i 1^1 ^1 

«j >• j j r J 0 i"ij V jj i^aJI 0 J_& 4 La (jl p ir Li^Li- <j£j 

CjL>.1 **( u ( uVI p-uufcj «L*_a (jSLa_l V (_£J_1I j_aVI iC_t£^a£Lll ^La ■ (j_a jjjj*_a 
"jj 1 a II ^ Lajj pj (_gj_JI ^eJa mil ^ lr 

7|6>rijU 

^j a 1 ■■ JLjj/jV jljLcVI (^1 «Lu/Lj» 2_iSLjj_aVI r I 1 a a 1 1 5JL^j (^ (j^Jjij 1 .1 alt 

c— *£^oSLII (j_a «7 j 6 jJjjLai) (j-<"*jA , ,.t1 ( ilj^l ^ ^ "*"**' \ ^tJ-*- 1 ^-Ia_>JI O-t-uaj 

<>•' aj C^-L3alll lj-4i (jL^j . (jJI^jJI (j I r 1 1969 ^ ■■ La ■ n£Tj JjJaJ ^ 
i^L»JI (j_u_fl_l (j_a (jjjjLva 27 J j_llj-i3 24 (^jis (^paj^l (j_a (jO_t_L(2j_a] I (^^Oal 

i3_jjlj_II A 1 1 ill j lj_j_aL£ (i 7 J 6 j_Ljjl_a» (j^"i ij^ 1 ntl (j^ (J£ C-i-Larv 
Sjl^VLi i_iJaJI JjIsOJ 

JLSLiILt ^j-* mi i-3 1 n£jJ>»\ Jil^ 5^ 1 j ' maJuJI 

(j-oAj ^ j La ***' 1 i ^jj-ajJbJ 1 <^"t 1 1 j_j_a Lo3 1 ^jla (J-<J-»-i i * & ^SL1 1 ^_La_i_u 
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I 4j>I uiXI 

» )^_L_uLi 4JLi3.3j 4iijL^-**( i ii q 4JLjj_laj ijr ll jj ' eaJl <JL_ujl p_) Jl9j 

Bits) : SLjjLUI ijet c^u ( 1 6200) 3 < , „; y><-aJ! <j-«3 jJI ^j^JlJ! JL-uj^l 
Lujj^jJI^ *-i^3 cr^ fOJ^I iCjIjj-oKJ! aJJt j j t<~, Jl i2u i ill (J^-l <j-°J (Persec 

. *' 3 ''l>Lo 64 (sGjj/LL) j U"a ^1 jjk 

«Oj-^lit jJi^l ^^_Ud^j-«7 j 6 jJjjLo» (^G-LlOj-oJ I J^-t-a '"'J J^*' Juilj 

gL^-j| mi 11 3_jj_j1 J_JI CjLa^-oJLi $-^j\a £ljj_U ^Ja i t ji-«4-jJjjLa)) Li^ILSjL_o 
iC-*£^£LU 4_u^_L>JI 4-uiaiLl I 5^-uill^JI d S la * q (jl Cjj-^Lsi Li^ ji^l CjLa^oJ 
t_dj^>u» 5l o i nil 4_ul ^**i i nVI d ala *t I ^jtj . 4_l3|j^. ^J^b (Jj <^~>l-fl3 (j- 43 i ^j-l^>* 

j_^c. 5 tajlse ^ Sj£ I j^^j^Ja Jj i^iLaj L^j j j laj (Aurorae Sinus) « Ijjjjl 

. f Ua: 

L_al i^-.nV <(Lu.U) SLSj^jVI ^UkAJI ll\£ 3 *L*Ll iUU^ , I968 ^ 

j-jJlj 4_L3lj-aj iC_»£^SLII ^ia i JJJ ' L#-I^b>. p^-i cL^_i£J d La3> '^dj"^ 
(jilil j-aLijj JLiAJD liil jj JJijoj . ^ 1 1 aj a LojJ (90) (_£J-o (ji^. 4-i^jl 

3jJ^t_a * )jL>»J l.'i i n (j-* (l)^-*- 1 ^-*^>^ (1)^9 i(( I 97 I -jjjjjLa-j-bjLa)) p_*_ul 

4_LjI_4j5 A j h Ir Sj^>.| ^ la i al^j 3jJ,l (J!>ii- (_£j^>«j 

: JjjJi^tlLj 4fiLfljL_oJI j-bjLa 
. jjjuLjJj Cjlj-ual£Li JJJ ' eallJI - 
4-ije mAJLJI <j}>^ 4juI/VLj i_a-JaJI JjJL^o - 
.f.\ C^o SbuiVb I ajlaJI J^lUo - 
^eJa-uJI (j-o 5j.il i all *lj_«->JI 0-><J CjLcI » i'i^I (JjjLlS - 
(j a i uj| t_iL*Io.l >Lij| ^tjjJLl ^j>. ( _ ;r 3 ^J-^'j CjLj-uLi^ - 
■ n i ii 4jSLuISLla CjL-uLlS «Ij^>-I - 
i (Jl la rt j d La 3> ^ (<•> 4 LJ,Lc (II) jj-a ^^£[113 Cj Lc^_<iJ?e_a t."'K uij Jtilj 

.i_£jSLII J^. obj-^ ^ I j'-^ 1 

(3) W. K Hartmann & O. Raper: The New Mars-Nasa 1974. 
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jjljjLo» q n hi 



1 o i ^J-oLS^j ( 2>^-4-i *— 'rj-'*- 1 'liL?"^" ^ Cj*~ d ' " rt d j *1 * Li^_La ^ j 5gJ 
J-J-o j^jVI ^ ' j A ... 1 1 jjiLaj (ji iicj-Usjll 4iai»J! Oul^J . J-*-i Lao^ 

j_<K (1250) 4^1 i ,ia (ji^. <U^. JJJLl! ijj>U dljli-ul Jaa. ^JlC (80) Li>jJl3 

(5400) (j^s ^-s>2j L« ■ Lsl SUlb ii_<£j£U .j<~^.Ustl ,j<-.sU ",1 1 \c i_Sj_niLJ IjHa 

c-i^jSLJI (Jj^>- JJ-^-^J '(50) L*jJl3 JjLa cLulill <LiLia i nil Jj UaJ Lfl-yJ 

. Ij^ia (850) 4jeJa ■ ■■ jj-a cLj^ 4^Lajia t-jj^Sl OJ^J 5^1 i u a (j-^ 

^1^, CjL>.I i ii U * J^J ' ^" JJ"^-*- 1 *— 4- ?tJ *^ ' oJl 0 JLA jl J-o p g <f*> JL9j 
Jbu <-;-!j^9l ^LSjj! (jl^J .Cjlj-JLLa (j^s I j^** La «L<jjIjJlI ^_La_u 

. fiLjJLc ^J_jJb»o cL>.j J_i 4_lL*_o ' gaj * ^ q i im t i(1j!La 850) c_t£^aSL11 

jj-a sLlojIs J-lLso jjLuj iSjjj^s (3000) (jyl^. Jj LaaJ I 4j| jjSjjJJ (jl^J 

. d o ^ 1, 1 i> j-A 

«9->yjU» «8->yjU»» Jni 

i I 97 I j_il_a 9 ^ j_i (^Jl_Ll^ c_<_l^ 3 JlcUs jj- 0 <( 8-j-yjL-«» d *^ ' '**■ alls I 

^ 4_i^jiJ1 4£.j^j_?c_a ujL-ai JL>J iL^J _ijL>J»l jIjII £jh ^ c<\ uik L^-iSLJj 

4_jJLj_J1 d_Lj_fl_*_oJ1 «L<i^_a (JjJjlj ^1 Jl^CJ (J-uiAJI 1 JLA 3_aJ_u3 i^jij-ifoll ijr 5 
i(50) Vjj (65) i i a * 1 L^Ij-o ^jjlj (JjJ^j (jlc- flW Jl ^ £ - i-iitjJj 

( 1 250) i_>£jSLII £±sum (jjs <ua SLaL^o t-jj^l ojSj ^^SLI ij! jJ.! Jjj<3 

. (850) (jjs VjU ! j^a 
* JLi (jjs Ljisjj.o Lojj ( I 7) J^_>-o JtJtj 4jI ( _ ;r A ijjj JiJiHl! ! JLA ^ a i ula Oul^J 

i n a Ja_Sj_u_a ij_u .cU^>. (35) dt-4-il S$ 4 'iua • nil tj^^J i^jljJjJI 
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i j ' eaj ^juii (jy^-Il CjL>.1 i n tl ^jji^. JrJ-*-^ l£ ' ^tj-ulj.} 3_}Lcl j^^-S- 1 (jr^* 

j j i a 1 1 ojufc jj^ 1 '(Over Lap) (Ji-ljGJ! ^j^*; (jjjjijo £-a 

JM ^ ,-, . U aj , 1971 ^j|_a 30 «9-jJjjLa» (J^-M ^ J 

JJJ 1 "*"' * j""' 3 " > TjLJ j<u .jIlc^1j£ Q^jLa (394) £ *-^ > -J L*JtJ ('67) 

(jjjlj^s i_J^ i^gjJ! j-oV! . ,_p=>jV! (jJI 3j>^> (7000) JLuujIj k—^jSLII ^ta i ■■ 
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(j 1-1 I o "i «Lij| ijcjj-tl (J^>- JJJ^-I L^Jj-^J <— 3J-£<- 
4_j_j_la_2JI cLXSJa-La w La « " (_^<JI 4 j-r l"tl i u il , 



ijr 11 w ' ea rt Jm_i <j^-l • tl)J-^ ^Ls-iLs j J gJaJ I 

1 1971 j-jL-o 30 (<u (^jd! iJj^-kV 6-° JJ j ** 

l_i£jSLJI (J_y>- (jljJjJI <lL>.j_a 4_LlojjJI I Jljj (jl (J^Sj 

(jSLo! /'\Noachis) j«u-uLi 51 a-mXI 2 ;t I 

jl Ml" \1 J ' 

^eJa i nil jj-* Sjj cL>.l i u a w la ***' 1 
(j— « t4_lL?- i ii T1 0J_& jl mi" tl Jl_*-£5j JL^-Ij 

^ILlVjJ i LlSj^I * )^_l>. ^3 i3_}JjLLa cLlusjI JLt-^slj-a 

aJLA Cil*r i ii "-^p* • (j^jSLjj-a^l Ljjj-jj fa i iiS[ a^u 
(2400) L^JjJa 4jl3j 3>3 cljijb 4jIj- i nil (jl Jj^jIjJ.1 

J_i£l ^1 in "VI tiJJ j JlJLJ d! juS-f (OJ i \j2jz 

. Lg-Lo CjI Jj t _ jr jJ1 I d-ijejv ij^lj 

(Jj^s-I S_iLa_<j/ CjIjU i^LjI d < i <i _i J-tJj 
Jj^Sj .(Eos) (((jjjjjl)) oLft-mXI 4-2-La-Ll I <j}>^ ' JJ j^H 

(1) The NEW MARS: William Hartmann & Odell Raper: NASA 
(1974). 
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*a * 1 CjJU>.| i^Lii ^ * ' a i 1 4— iLa- < nil jj gla JU (_Ll3 4j1 (jjjio-aljjl 
( _ ;r 3 JJJJ Ji- I LiIjj o't 1 I It* lS 1 -^' J^oVI . - I ala- VI i_i£a£LJI ^e-ta i ■■ ^«JL«-a 
4_iljU i t j\^- Laaj ( I 6) Jj^)-a J-t-ij ^La ' till joJLt-a 4IL=»o ^ A** •*»**<* iC_t£^a£LJI 
' ^ j '*-»* 1 £_a ^tHjj t^cJa-mll ( j_o JgJaLLa j_uujj CjJL>.t 1 4-1 La- i till 

( I 5) (j_o La (_f JLa (^^Lc w A*. *»~ ijHa l— ill ( I 2) 4J ^la La 

(40 j 30) (j-u ^jIjjj 4jLx-<jJI 4^jj>. 4\cj_<-u (jl (jjju^jljj! jj^S Jl2Jj . Laaj 

. I i ill I I jUa ^L£ 
Ij-ai i^a^aaJlj 4ja jJI 0 J-#J j^JJ-U (JS3^ i.iti nil 4^jj>. Jj-aj (jL*s 

(ji_2_iL<jiJ! a « j (jl »l aUII Sj^li (_,JI jLcl 4_cSLI . 3j_o JjV cjjlxj Ijljjl>. 

JLt-ajJI (JJjLj-uJ ' J_La tt. <-3c i nil £J_A (JlLa ^-^J I3-A3-S 

^Lc ijr i* «(J_tluj-fl> (jl 3.' ' " • 1 $"'^J ^ 4_*jLL<u a j *" ^oJ J^lI^J 

(jl 4j) » ^ 1 ^* * La c_tH£j i LiLo* I ^JLjlU ^j^* > s I gU3> 1 1 Laa* 4j) i( I 784) 

jufc . « jjj-t I ^ 1 1 n" Sj-ie-J I J I I JT- 1 n till i <— < j 1 1 1 (j_J^ 

^ g 1 *-i « j u U r Ij . 1956 j»Lc 1892 j»Lc j_La i,jj^>.| *L<tLc jlj I 

4_)jjVI c_t^t_=»o 1_AJ^j>.j 4_)ljU JLlC 4_jLj tt. ise 1 nil 0 JJt> j 1 uuJ 2 LaJuLq I ivj 1 
4j>.jJ A •*»- il ijr JI dJJ!i .^_La_j_aJ1 ( 2>c n tj uil\ d ♦ 1I1I jj_a Lta-uifl 

L^>LiJI ^ i_llj ta-i^al iiJ^tJ (jJLllLij 1 nil L^iilaj (^lll jJaLjll Sjlj^v 

jl i~ii**n1 ^-aj .^j>JI ijr 5 4_ij-j*^1 j-jjj i4_jljt_a ^Ljj 4_t£, ^-H-u ^^_>J1 
jljij— j-3 i^cJa uiJI (_jJI ^ 11 a i"ill Sjlj^s- (jjs j-j^I J^-^ J 1 aj i4_jjj*y! oJ_A 
.5_uljIlJI 1. 1 t 1. ill jl iSujI jbj^J i^^jsJI L^^LiJI ^ 1— llj U.'^VI 

iJ? JI «9-j_LJjLa)) ^ * J a uiJI jj-a ' j^aa-aJI Cj\ JlJ 4 I 97 I j-j_aj3aj 8 ijr f* 
i«9-j_bjLa)) JJ-i^s (j-S I jl^^ V 1 Jj^sjJI »l a lr (jl J-a^l (^-3 JjJ->JIj i(_psjVI 
.t_^a£LLJ 1." 1 it>l— iJI ^e-La uiJI 4_i^lj 5j j« 1 ail Jaiill A^^J 

i>J_A j^Jlj>.I (jt (jj-ll (J-t-a^ILlI (j^Lat i4_a_jjL^JI J_t-ajJI JajljLSej L^IujLa_a_ij 
. (Nix Olympica) « K-u-a-Jjl q n^j't)) j<uj/Li <-3j-*3 2 ala ' " £-a tlcfljl taJ ■ La S ill 
^-LLa-j (jL^j t»lj *-*j 1 CjLL%-j-u L^j Ja_t_r>o t4_<uL3 ^ La ** **^ L^ILijj I^Lbt-a (jL*^j 
. (Snows of Olympus) (((j^LauJjl ^aJj» (<uj/I ''(jlljjLlj*^ 1 "» ' J** '^ La I fe^ 
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t^jlajj ^ljj-U ^_La_i_o ^JL*_a ^jj-iIj (2>^ < ( 9-j-ujLo» j^-*-a Cise u2&\ 1 JlCaj 

Cj! >4_l£I jj! JaJLLj I ,j_o J-JJ-o (1)-^ '"'**• '^' a * 4_JLlII j j i a 1 1 (jSLJ .(J-lS (j-o 
i_xjL^ Jjjjjjj . (Tharsis) «(j "J < "J^»» («-<-ul-J <_2jjlj MjjStjj-o cLalaJLa ( _ ;r 3-<_3l jr»J! 
jiu£ ( I 398) JjLlj ic-^jSU! ^Ja ■ ■■ ,3-a sUjj 4al i.<i t-jjJs! ij! J-o (^ic 3 Ui i ,itl 

(j_a i(_d_!j Jjlj jj LaJI «Gj_$lil La (^Vl l- ' i .il_>JI CjLjj/Ll3 CjjjjZ. jjjj 
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(^-3 Cjju t JI j-v ^joS J-iz. (Volcanic Craters) 4_ul£j_> cjL&jS -^^J 

.(JLjj>J! OJLA JL>.i *L«j5 ' ala. JLlx-i ijJ-a a Ij^C (1000) Lgjjla cLjj/jJLo 
d «_3 ^1 J_£j-j ijJsj—Ia j-^ utjSl 3Jj-L4-i jj i all o JL& OuL^ JlSj 

JJjSj .4_ul jj oLlLc-j-u (j-a L$ia OcLualj La Jjjj SjjJ-jSJI 

■ i, ill ^Jsi \j2jz j Ij< (250) ,_Luaj ^LjjJ! ojla 2lcj-<-u o' 

£t_jjJJ ^t-La i ^^j^. Ij-CjjjJa joJLt-a ^jX. 4JLjjL_oJI CaJc Lta^l 1 j£[_Aj 
■LLajJI (JjJljLJ (jlr ja^J Ut- liilj (j^^ -(J^ <j-° ^ 'J** » ^ o \ ■» IT (jSLj 
Slaj^UI cliLajl«ll (^Ic Jj.^-»lt 3 hn , „tl ^L^o jl jCLoh itLal uiSgj ,iV 4-aj^/jJ.I 

jj i a II ljr £ j g-Laj 4_jjjI jjl i_al jjJ! j^«; CjI Jj i I 97 I j_uaJSjj I 7 
j-u-4-i jl jljJI CjL_uLjJL) jjJs-al Li^ . (JjUl 4j_aLi 4jj3L>. jjIjJjT t4j jjj ajlltll 
,3 J -ilj Lcs-ualj ^ 1 1 <•> t j .CjIjj-qjI^ SJjlI jG_4_j d LcsAseJLq d S La * rt 

((jj-ojIj-jjjT)) d S La ' rt (^J^- 1 J~ a J Lx£ (3000) ^j La ) JLj_4_i CjL»_l>JI jJj%_La 

1 100) tju ^jIjjj l£jI jJI I o^J-^ <j'j '(Eos) ((^jjI » 3 TtU'iaj (Coprates) 
.3jjJj»J! Sjiejjl,! (oJUIl jj^I i«UJjl!I (>u i^iLs .jla jij^ (200 

4_titJj_a j«JL«_a i«l_uljll! L iTi nil (j-a jj-LaJ I Cjj^Jil j»Lj| JJt-lj 

Si a-mll ^ SLaJLl 1 d 1 1 -->" 1 1 4_uiL> .'Ml Ja j LaAJI cLluiloi J^uJ i3jjjL>. 
t_iljlll i. . t i » diljj |«j . (Hellaspontus - Noachis) «(j iu uil jj-^^uljj j . .i^Lut» 

. ^qJL*_o I j" >i 1 Lo j J Lajj i £_*Hi2_u Lujj>. 3_ijjJI c_t^t_>j C^jL^ ^^^1 
Cj Laj I ♦ a 4_LL>. j»Lal i«9-jJjjLa» 4-LuLmJI JJJ-a i." ■ « i <>J I JiSLt J 

^_Lc cLuljjJI I ^.^»lj*ll < JJ-^k (jj-^ ^" ^ 4J i^tjjll ^e-La i ^JL*_o (Jj^>* 3j-lJL>. 

I J_A CjI ij l3> [j] CUx . IjIa J^t!^ 30 J-Lu CjLcLojjI (_^i>- ^e-La i all I Jbt 

' tuLaJI CjLu/LiS CjluJ Ij . ^ ^jILo-jjSLlo ( I 5 j 2) jjlj I *j I La 3 1 ^jIjjj i_jIjjJI 



jl^jlla I = j1*jj<Lla 1000 JjS (*) 
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d null (jaSLii i ntl jj- 0 Qj^-^ cj! u i ->J1 3_}La ^jt i^!j-4_>J1 dtj>o d * mi^/Li 

<<^jLo^-4-^jJ_j-j^.» tiJLLa q] <JjJ lS 1 -^' J^oV! . '/60 Jij V 

(jl JjV i_i£j£L!! (2>liLi (jl ^1 j j mi" j . jtjjj,! (^^L. c^ijaj jls (Geochemical) 

-5^>-J tfJL^jj (_gjJ! J-°^' jl j 3JL>. ( _ ;r 3 j!j-aj ^jLk-o (j-o LijSLa ijjSLj 

I j * ■**'" iSjijL] 4_u1 i»dj-r»o 4 l_Ua_it 4^^jj-tLjJLi] ! jj ' all i - >j J la ! Li^ 

Lc I Lajj i_ilj_lJI (jL£ i ' a_ual j_«JI 0 jut jLo-C (j-^J • *>r!-* /5 £ ^^ =e -*- u ^Lx->? 

cjIjLu SjlJu (jJ! j j <_£ jJI j-oV! i Ij-la 20 j 1 5 ^AjZ cjLcLfljj! (_y-i>- 

10 

i_aVT >."■! i nj t ,jt Jjuj • 1 973 j-j_<i^j_i 3 ijr 3 <( 1 0-jJjjLo» 4-LuLcuJI oJilU t 

^jJI cJj^>. i L^H-AjL-m JJ- 4 " 3 (J-*- l>^^ (—allbtj jqJ i^LJjJJ ^ t-s , ,. j j Lea 1 1 
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L^tjq Ij-iJ .^jjlajj ^la i till IjLA ^JL*_a ^-iJJ c — 
,_£jj 0-iL£ ^JLl! jj! ol_o>L«J! ,j-£: Jjl uull 

£jj ■"' ' c I ■ aJJ . 4-LuajVI 4_i£LLaj| Ju^ljJJ d ta i ul^J 

L^_)j^ c^-j!j-j cjLUsIjJLs! tCiVjl i .rill ojla 

L$_lj^ iP-?3 ' LS^O! ■ La i "J * '"' (jr^ jj-P ^-iLjLij 

JJ li-l tJluL^ ^jlj . ^LjjJI L#J C1^JL9 4_uL^J»J t. ' ' rfljjj 

^Lc ( _ ;r ^ i.". se uajl JL3 «7 j 6 j_Ljjl_a» (j-loXtfl-uJI 

jJ_l^ 4 jJLp 5Jaju 3_£IjJ! cuLaMjJ! ^jla < 1969 
. I j j 4^jjt_a jt I j.^j->- p i n-»o LgJiSL! iCjl^ 

3j— <^>. ^jji Ij_iL£ {j-i JLi^sljJI (jLa i^^agllll (ji^- Jj 

i(Chaotic) ((4_tl/j i't U » («— II— «— U jkij jj j la (j_o 

JjJLs. ' La i "J CjJLi (_^<JI 4jjjI jJI CjLtj^Jlj 

c. 1. 1 j I L^Jif (jlc 3JVj Jljlj ^jJI jjjVI .Sj^IjlII 

jJjj La )) jj_t-£5 j^j-aju ^jt La^ . fiQjlij 4_l>.jJj_l>. CjLu^j 
aj-tb (_Li-!-5 jJaJ -5j^>-J Cjj_^Jal «7 j 6 

^Ua j-ujuJ j_ji Sjvjjbj i4jjj! jJ! cjL&jjU! 
2jj <a-SJ I CiLajjll (JL>JI j & I , I j , ,, A i .-<! /^j All 

(3-4-m ^^y^-II jj < ajl 4jjLoX icLt-aj-5 i_dl_LA (JluL^j 
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j ju Le C ll tf.\ LC^AJI ^j " ' " L$JjL>>i OH"^ JJ ' a ^ 1 i4_J_U3J^1 JLi-^lj-U (j^3 I ^JJJ ' ^" 

L ■ Mil j^>JI fj j 1 sej i ♦**( < nVlj .CjI iCjL>.!jj ijLsej 4_jt jj ' jnn La 

. 3_£l JtJI oLa.1 i ii U <Li£. j j <" La Jl£jj (ji i ■ ■" j«J ( _ ;t jJI i4_uj|jjSJVI 

(iilLlljjJ.!)) ALLaJu SjjLctlLa jj ' =3 tl , ^. t ^Jj »j -r HI (j_a JLlV (jl^J 
i. i t .ilj-aJI ojLSj . Sj j j £ pLa.1 i .1 a w La «" (^jJI j«JL«J.I 3juLlt. i(Mosaics) 
j JJ ' d)1j-j_aL^ I J La aj 1j j j < a II 4jj <"i" ^oJL»_a < 1 q tj^ « ^jLa-"i t uj 
U", , ,." 4_jJJLj (jgjjaj Sj-iLa (JluL^ La£ . 4ljLa 3_jjlj_i - I . At I ^j A , ,, i 

«Lc jL?e_a ^_uLLa ' " i La c ] (JjLt_ujJI (J^ (j^lj * ^LiLa-UI jj-oAlI CjJL>.t <La_iJL9 

.3 i^aUJI 3J| r o \ t 
^yll! (Surtis Major) .' ^ iJ"-"V-'"" "LaLaJLa idil j ( _ ;T JLc Ji-a ^ i<ij?j 

Cjj__J-Lal Jl^3 . 4_l£I.J (jJal—La (j_a sLj_UsjV| Ju^>lj_tl <Gj^Lil La Jji iJluL^ 

jJaj . 3_«jL2JI (Streaks) < ui tl -Uj LajJb 3fula L$j| 3 jj , ^.11 

4_a_$_a 4_La j 3e 1 a (j£LJj • 3j j ♦ 4_A j_3 (j_a ^J-"*- 1 ^ * " 1 (J^ O ' ' ^ 
(_yj.ll 4_j-jIj_IJI ' a i ol j_«JI ijLjoI (^ jda-i ■ La j LajJ I ijjLfli i- i Ir I (ji i » 

(Sand Dunes) 3_<laj o'-^ * .3 '** 1 ^"-"'jj ' «9 . j_bjLa» 3 ijii . ntl I ^"l-r . n 

I g-li-a-Lj. '-. ' ' "IjJ J J *~ 4_i^l jJI r U j La -- 1 1 (jl Laj^alj j i r-i I dJJjjj 

jj i3_jjj| jjl CjLf^flJI ^a LiLo*t ^Lal 5jj L^jljl i h a (jij iSjUJiJoJI ^LjjJI 
' a < al jjlII 4^jj>. (^^l^. (JjGjjij (jl (jSLaj (^jJLlILij . iSj-^ ' c ^t^^J^' 3^5^ ^cJLta (_^t 
.4jJLajJI (jLiSLII tfJLfli CjLa>L>«jl (j^a^tS (jjs i^LjjJIj 4_uljIlJI 
^JLc i_JL>J,l I JLfli (^^ ja^jj-iicj 3jl »" i nVI (jSLai (jj jJI »l aUtl j j (jjsj 
^ i^aj cLl 3.' ' " cJj-II (R- A. Bagnold) « jJj_L>-Li . } .j» Lajj Jl 3 «jxLaJI 

. Sj^jj'aVI ."'Ijlj ^- . ^.tl JLajJI (jLij^ CjLi£aS3 _j£. i I 94 I j»Lc J-»-J-a 
i«Lu/Ll» 3JL^J »l n If (j^s 4_L>J (Jj'n i"i"_t i(jL!iSLII j J ■ hjH ^ J ■ *--"* Ci a i ii-vj 



66 



^jjjoJI j9-*£ j.i iii n°i *>j<p 



i (Wind Tunnel) K^ljjfc ljjI>j jAii) ^ JLajJ! j-ii 3j^j>o *!>>-J ^\ Cjju^. 

■ Laj LaAJ I ^1 ^1 4_l5cJLI! '"■ Lal>.j .£ljj_U CjLa^S Jix-i CjL&jji] ^j^x-i (j}>^ 
jl Jjlj-i I j"'' (j-^ (jr* iL^bl^s- ' flla- jl CjL&jji!! ^La icU^ljJI 

(^LlILij .4_u!jHJ! i ^.^.Ij.tl siLjjo ji ^LjjJI i>j-uj (_gjJ! ii—jl^nJ I iii Lilies 

OuL^ 'J^^ LaLc JLi^slj_U (j-a ' ta 3» N C^jL^ (jr^' ol^j** tl (jLa 

,j j , ,,A",tl | j_a 4_&L>.j ^JJ jjLujilaV! J-*JJ . ^LjjJ! CjLaLjo! 4j*_uj 

.3 i ui-jJ Ij 3 II i_ilj_lJ! o I j j p. Jji^. LgiS-a-j i3^,j i ,.tl 3_JLc ^Ljj-II 

(j^SLj (jJa-j-aJj I .3Jj^Jo 3 "* ^LaawLiJI ■ Laj LajJ I ^La ^LlILij 

. 3j-j_t-£i^]1 jt^-^tl _}^>.j i.iiin 4<Lcj-*_u]1 cLUitiJt_La ' fl-i^al ^jlIIj ^LjjJI 
£j\ J_t-a^jJ1 J j • ■■ i^tjj-LI jj ae-i^aj L_£2_ilaJ! Cj^LlL=»o 4jr II £^>.jJLjj 

<l «.ulaJI tfJLA ^La liiljdj . j-J-Si jjs-V! I j i eajt-lj njj*Cjl i ntl j'^'*' (jr^ * 3 1 
<=. I_4_JL*_J 1 w flU )l ^jJI j j uialtH JLjJj (jl (2>^- 4 - 1 A ^i>^' jj i ^ 1 4_o*^J^_j_>J 1 

"j ;* Lta 1 1 3 jj * ^ tl CjI i j i -»JI ^jl ' 1 ' >l LnlaXa jJLu ij^>-T I JJ < 

■ p ~r ->JI Sj_j_iSLI! jjieuual) (jjs ^J-"' O^J Ju^Gj ^1 itLS^jJIj 

i3j_jJL»^aJI CjLojjJI ■ aJqjej J<* I al!l Ijl^s . (Geochemical) d^gjLij^ . 

Cj I j j j -»J I (jjj ^ S _' Lq_Li_i i^jjOl! (jyJJ L^j J^tjj 
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jILa jJLt^ 500 4JjL-u_a jG-<u J^-caJ (_djljjJ,L JJ-"3 



Lta^tb i(Meridiani Sinus) «^LjjLjj»j_a i ^ jj » 31 g < oil 

d *C i mi ijr al J_aJl ojj_t^ Lo jjl Ji^l (^jJl J-«^l * 4j_}L*J1 jJLJIj i U j t-. ^ 1 1 
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V c^sjJ! (j-u-ii ( _ ;r 3 (j-^j .jjs-V (j- 0 L^-j'j-!l j-i-*-^ i^jIjLij 4ja^Lc 
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j utj» 1 963 ^Lc 4JLa (A. Lyttleton 

jV l( _pUJLa 10 Mill 5 „jk;t I ^jikljJI 
^j^j 4_3jj>_a dJJjJj . <U^>. jJJj IjLaJal <U 

jJljj 4jLa idJJj (j-a Laj^jj . ij Lta c 3j_AjJ! 

. (l) «a_a)>ui 

^LaLi^VI ,-,! . 1 U rt'q 1 ni l (^i^. J fltVt ^^il! 

J ' £U 2j 4((9-jJjjLa)) fiLt_Lflj_oJ1 ^ j**'l^- ' '■ (jy^H 

CjjjLso (J-j ii>Jlj>.j ^Ja m II J J laj La <13jj<js 

.4.1 ■ tajJej Laj ^Ja-uJI IjLA OtJO La ^1 dllj 

Gravitational) 5Lu jL>JI JL*_a 4lut ^ 3JVj w U 

JL3 (^JLlJLi ^ jJI J ii_t£^SLIb i-IaaaeJ (_£ jJI (Field 



(1) William Hartmann & Odell Raper: The New Mars-NASA 1974. 
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jljll ^yfl j-^J-j l5' J' "t^' >A»»1 tr^ lj-fl>LLi Qi^? er^l>^ SiS^ 2 jjLH l5' 
4-^^Jj-l>JI <_ i i "Ijlj-II (j-^ s *-2>l JJ (J^ o' <j^*f jIj La JaVI tfJLfli 1— al uu^l 



jj^LjJI ^Li (j-ujj £tjj_tl (jLi 'I 21c I dJLut (JIa i3Jjjla jj 1 -^-" L? 1 ^ 9 Lr^J 
L£i!j Cjj^LsI Jl2Jj .(_psj^/! Jioi^ ' j< J-t£. LseJaJ flj 4_i (jlj ( _ ;r 3 

4jI .(jOiLajll <j-G Lfl> jjj^s Jlujo (jt^ 1-^1 «>"f I CjVjL»Jtl aJJt O-a-i jjsj 
' La a* 1 * c ^Ja-S-ll ' gLLtaJ ^ji J^>-J i4_uL»_)l ^-jLu (jr^- ijj <>^-*-t| ^^jSLal 

~~ ' 1 La 2 1 1 J_ui j La-SJI ' tLLtaJ - ^1^**t 1 uVI 1 Laj> J_Lc jJa_2J1 ' ^ * ^ * 

.(0,01 I) J.sL«J ^JJ-«1I 3 J 1 .nil oj-A (j! JL>.J JLSj 

. jjSjil! p Laj * a L£j£ jjj_U (jl^ I jl i^Jalfllll 4jjJa_Ll! CjLUalj^aV! JjJL>. jjjs 
(JjiLjS (j-a Ljj-Laj cbl 1 ii-v i^jJI j! J-Sl! ' a « 1 *-- LUajl J-lp L^-J T I -1 lljj 

jjaloll! q\ liili .(Dynamic Flattening) (( ( _ 7 SLlaI_Lj jJI ^LalaoJI» pu^/Li i-Sj-hj 
(_gjJ! « w S[ j a I I j ) II ^ La I euj\ » i—aJjiej '4-jSj 1 eaJI jjj^aJ! «Gj^Jil (_g jJI 
J^s-lj (JJiSLI! j^jj^ILl (_>nLj-S a jl i4_ujL>JI JLa^s CjL-uLlS (j-o (. 1 1 n-ttj 

i^jiLa jl J-a sUja. JJJJ i^tjjU J-*^ (_£! Jjl3 l_^jSLi) (jl^ I jlj 
U I c j_jLjJI I J_a> 4^j^>. J-^_P iSjIjGjj/VI 4_ujL>. JLajs 

(j;^ 0 3 L)^9 . (( 4jy 5LLal_uJLll ^LalaItH» j\, 1 S a JUJL=»o 4HLa 1 ul^aJ j^)^- 4 - 1 ^ t^jljua 
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tfjji^ La^J ( _ ; ^LuiLLj jJ! ^eJaiaoJI (jl ^1 C^j-il iLi^jjIjuo (_^<JI 

. (0 , 0052) 

jl . »l «Utl <j-u JjijJI i_y^L>u 2 ,%.al "t 1 ^jLlill tfj-fli Cjjl Jl2Jj 

jjf (jJJ <I950 *Lc ^ jLif JL3 (H. C. Urey) ._a>» (JUJI (jl£ 

4_ji_o* ( j_ujjl_tiaj i-iIl_LA dul^ l!il t(j-\**i a se niia Lja£j (jl (jSLa_l (jOj?e_u_Lll (j-Gl_& 
Lfl-Lg JJsl 1 " 1 1 S j La jJs^-J Cul^ lilj i4jitjjJl! 4-uIjjjj/VI 

Cr-^ J"tH^ W UJ^J o' OJ-^J t(_yJJ i^tl j-jj ir-i"ILi Jaa.^ij (_g jJI 
.(((^S-LaLyjJI ^Jaiilll)) 3-3>J<l (Jj^so ^^jJI 

-jJjjLai) 4_Lj_oj_aJI jlTi i nl sic Sjia^-Ltl 4_joj_}1jJI , ijL^tlll oILut JuLJj 

j I ^ ( I 9) jl J_iLa_i j-j^I ^jyjl ^"i i nVI *j La3 i d ' a ) (jl i^tjj-LI p i <i*w t i«9 
'"'I « ^"j rt ijJl_LA (jl jj ' II i."i 3e i^gl La^ ^ .t^tl aj t^a i ^ < ^ * ( j_a Ij-*-* 
<( (J "J ' "J^'* (3^1-'-* (J-* - * ' ^ t^aAse-lXI (^paj-tJI i_La ^j^* « Jut£. JL>. ^oj 4_ul^j-i 

.(Elysium) «^ajjjJI» j i(Tharsis) 
4«9-jJjjl_a» 4_Lloj_o]1 4^jj>. «L_ulj_i (j_a 5l 5j uiXI CjLiL_u_>JI JuLJj 
j_jj_U ( _ ;r JL ; iLj 4^j^>- 4jj/IjJ Ifelg cJj (jr^' c^tH^t!^' ^XalaaJ I £ l-a-i3 (j-ajjj 
4 iJ? j>.jL>JI £ljjJJ c_^a£ (J£> mi (ji I a. aIHIS oJj JuLlj . ijjjj ^a_]a^» 

(j_a 3jaj>.L_11 dil uiLj-2 j| Ci"i ill J-ilj . JL>.t fiUt^^Iu 0^-) jQ-J ^^ji^. J ^* a 

t-J jjjGj (J-i i«QjIj O i njl ^jjJLI (J^a- L^jjjJ 3jua (jl i4jLtajuil] ^j^/l CjljjjJI 
j»jlc (j! J-^>J I- 0 Ij-Aj • L-°>J (18) (Sinusoidally) i_xj^JI 3 1 , 't 

1 Q< jla a 1 1 jjij ^laJI oLjoVI (^yi ■ La 2^ ' jdj - *^ C^J^* 1 ^' uJI AUaj il 
L»_3^_ILa (l)^- 1 J^ 3 ' ^-^J ^"i 1 nl i_La^>. J_t£, ^UajjiJI tfLsoVI ^£ Ltia_it ^Jj 

. »l <i U II (j-a jjj^ 

2 SlaJLa (jlr Sj_a (17) <_ 1 1 nljijJI 4jjjL>. I jj'a Jjjj i4-ulj" 1 nVI (j-^lj-JI 
«4_ujjSjUI» (^jiil j_uQjl cG-Ja-JI 3^j_>J| (j| ^_Ua| ^J| (j^sj . 4-lU3jVI Lcjj^ (jt^ 
3_2Ja_La (j^lj^JI oujl>.Ij i^jjJ.1 ^e-ta 1 ■■ 3j_ija cjj 1 uS (_ylll (Tectonic) 
(jl (^1 (jja-Lse-l dJJj_ij .i_i£jSL!I (JSLi a I Laj 1 1 ( _ ;r 3 1 ^ ■ Ji^ i«(j uj 1 
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4j^Li I j Lj^a-sLi Ltlaa (jj^j (j I (j-o ^->j-2j i^jj-U t_^jSLI ( _ ;r <j/j_L^JI J'C ."itl 
. I 3j£LLI 3JjLx_s 2->UlA« <u ^ ji£l i (Triaxial Ellipsoid) jjLa-a 

jljljJLi CjLj/l_LiI!j i4jj*j^iAJLJ! 4jljIuVLj ^LojjVI jL#>- I agio CjLj/LlS 

jjL»_a SJi^Ui qj I c j_jj_tl j La 3 ' a i a I (jl ^^1 i 1973 j»Lc (^^Jlj 

: <Jt]K 

.aK 3396 = (105) J^LJI Jai. jut ^IjuxJ j-Lai < n.^'t J^Lal - 

3394 

<(<k K 3376 = oJ Uat l jJ^J! , h,^\ - 

Jl_Lc ^Jj La ]\ • La 3> 

S_SJa_La ^ S_JL«J! cjUn~j.ll j i(Syrtis Major) ,jj j< tl 

.(Tharsis) «q 'h ■ 

jl J_Sj3_j 4_uj_l>J1 4-ulaJiII d ,■> U ) 1 1 i \c d < ^ A *»■ 'i a i d_J Lo-uJ 1 d j i LaJill ^ 2 La < j I (jl 

' d ~T ' "**;^ tiO^J t^lv^^JI 0->o 4_*_tIuVLj l_£-_lL-J1 (J_lL>o 3j-^>. 1 (jl >_lc 
LLajtxeaJI J^>- CjLajijua C<-t-«a^v i«9-jJjjLa)> d m ri i .ill L^J_<j_>o dul^ tjy-^\ 

j_lc . ^jj-U 3^ (^yS ( _ ;t jj/Lj/^! i_i£j_U j j" <j (_g jJI iQ^jj^LII j j i n^jl (j-iIj jLc. 

i_3^L«J! Sjlj^s. =L>.jJ_i L&jJiLiJ iSjtjLil! SjjJLa^ ijlu^ iLajjJaJ! aJJt (jl 

<_s}Lc. (jH-II ^LLjj-j^Ls .i_*£jSil! i_5j^>JI i^^LiJI SjIj^. 
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<L>.j^o (J^Jo ^1 JLa-" < uLi . Q^llaJtl U", , ,,l tijjjjj a , . . A * . 1 1 Jj^S 4juI/5U 

Cj t j ta * a i (_£j-^>- 1 ^Lj-S Ij-C j_j^_La (J-u-a Llj (jj-iLc <J j_ua_>J 1 I L<i^ 

*iL_Lji <L_u^L>.j t4_ LJj-SLt-u ^jjIu_uV1 (JjL-ujJI a 1 tSseu-ui U i«9-jJjjLo» 4-X-Lfl-uiil 
Liljij jj-* ' d L«al £J-A ^.Lul i La ij jj_uaJ1 duL£^ jl * 4_u1jJjJ1 L 
p o 5 11 <J-ii-« ' ' a « II l_$_Lj?e_r»o V (jj-^-II «l_j_3lj»£,^j^laJI pJI * »11 <LaJHjt_a 

ii- < i »I^>JI ^1 JLitjjj/Lij .(^jjjJI i_JajjJI L£ J -^^- : ?' , -^ > Hail Ij i4-ul^j_JI 

jj ' a II w ' c J J . ^ ^tl j CjL LtXI ^j-tHijj ^LjJLjlII ^-J tall i ol 

~ U , „tl 2_j3 I j^^i^b CiVVj ■ " i La c I (^^Jl 
CjLlojjJi sLul^j-JI p i all (jl JjLx^jJI oJLfli cJj j_J L!lX 1 Jj j i n 

. IjHa (20) Jjjj (Olympus) <(<jj_j-l<i-<JjI>> 
i^c_jjJLl p_IL*_« ct_j_3lj-c^j^iaJ Jajljj>. p-*-uj (3^*-*' LtJa-i] ^JjL-o^JI £JL$jj 
Sualj^jj^AII JJ-i^aJI j»ljiiell<jil ^ji^L i3j_a (20) JjaVl (^ic JjJj <JjJ^>o SJajj 
(j< i ii ->o (_y^£- [ji^JLLr^Jl I »l nUtl J-fl-KJ (j! 0"^i9 -O^J^' (j -3 ^Jajjiil Si^i-Lil 

.C-^^SLII ^Ja-uJ 4-0-1x^3 agJI i_Lajlj->JI p_*_ojj ^JjL_u^JI 
Jaj. ljjLli.1 Jl^ i^tjjJll ^la-m IjJU^sj (jjjJI »l q U II ( _ ;r aljl^ JLaJj 
^LjI_4j5 oj^-f' (Sinus Meridiani) «;_£_)! j_t,l ' ^jj 7-" ll» 2 aIaJL»j jUI JjIaJI 
ts) \ 4j1 j-;^ . ^tJjJkl jj-uLt^ll ^ J-lI ij^pajVI (jj-Lc tj"'**' ^JJ-^ (J^° ' ^ "^^ 

*LaJL«JI J-«^>-l dJJjJj ,i_j£jSL!I (jjLii J-Lc ij-aVl I j^j 1 'I inn'itl I j » i<i 

ijr slj-C^j^l3 pJL»_a 1 ^ . ^.**. * JlJ^, i^tjj-LI ^jji^. j a call (J^ls ' La3. jLlo^I ^jji^. 
4_A^_5 (^r-Aj . ((^j-u-Llj-od cLa\Ia_L4-i SjLLI 4jjj1jJ1 cLA^_i]1 1 ^ , * ^ iClulj 
SJlC JoLalll (j. 1 1 "J I 3 * " J-^' lO^' ^iH'- 3 tJ^'- 3 ^> ■! * 1 a ^in'- 3 

ijr t-£5j t i^CLA^aJI A*-.itj .(,9 j 6 jJ_jjl o» 1 ^ la 1 ul L^J 

d j n 1 11I j i(Airy) j<uj/Li 3j_uSLII cLaij^JI 4 j a 1 iuj jjj^aJI (JjIjo »l <i lr 

.(Airy-0) «j ri i^-^gj-jl)) /<uj/Li i-i^aJI 
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ijlil! Jjj < ii jjlt^ . £ljj_U (JSLlu jsJLkjs I ijjj^J! 0 JL& JjIjo jj? La£ 

i4-j_ol_>JI JLa^j CjLj/LloJ! i— 1 Ivla-Ja I d ijri i nil CjLu/LlS (jLa 

n_^£jSLJ! ^Jauui o>j Sj_JaiiI ( _ ;r L>.!jJ! (jj^SLiJ! ->l II j»jlc (^i^. ojL^ 

US 

CjLualjUi! liJLijt (jla it_i^jSLI! j«i i n-v ^jjs 4JLujjlJ! '"'I flxta.ll (jj^Sj Lai 
(Jjl_4-4 i^tJj-oU ^JL)JL>. >■ ' 1^ L)i ' \3 3jLC J-Lo Citi <>J 

I a Laj< 3_LllD 

i.'it i<ijl Jl3 4jj JL>J! CjL^LulJ! ^1 j^c . 3JjLx-« iSj^~ ' l_J-°' ">JlCJ ijJaJi!! 

w I c <La_Uslj 3Jj| <(9-j_LjjLo» a , ,,tl CjLjj/LlS Jljlj (_^i>- i»l nUII (_£jJ 

*j4>i1 O^W 6i9^ ^ 'J. 1 ^ 1 
4_u !}L>J! i—S^to-lj i^eJa i aJI J'C i"n d rtl*"U <(9-j_cjjLa» tiajljja. CjjLa JLaJj 

^Xfl-LaJba (j-C diLaj 1 1 U £-^J Jl-Lc 4_iLa i^j^jGJIj (JL\LI Jjj i ii 

q_cV| oLj/LjJs (jLa i(Elysium) j '"J^l" J (Tharsis) «o " j > "jLi» 
jJa i(Hellas) (((J^^LljIi)) j i(Vallis Marineris) d^j-^tjJI ^jIjJId ^ Jajj* 

Lj_l^jJj (214) ^^_=»o ii_La_j!j-j>J! jj-* ^3- J ' ^-*- J j' ' ^ ^ * ' a " (j-* «9-j-LjjLc)) 

*LajlSU1 iUjJIjJI OLt^iJI -I 

. (4_4-iJi^ t-» . 4_*3_*_o2_Lo j-;^. CjLa^Js ijr 5 t. 1 1 -1 
. (cQj Jl>. t. 1 1 "Ijj L^J 4_4-iJi^ ^jt-» . Cj! j CjLa^S ijr 3 L i ( nl -( 1 

(^Ijpl Ig m 111 jl iujLSjj lJUlj^Sj L^j) JjjjniTI -2 
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. 4 a a uu A j I d ^ k.**r * a j (_(Ljj L*UJ Li 4^_lLo 1 -< ) 

. Sj-jJLua l_£2_ij Lr»o L^j luji 1 jj -_>. 

d i uij Ci 1 jJl9 -| 

. (jSLil C_«_<_u1j)j-_i 

t Cj L>. Lui-jfl £j-£>^ ^ f ' f P J ' "^"'^ 4-La^>. iLillii ijr^- *— '-^J 
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(jl-^J < ji>-M <J>»- <jL»^ Oihe*-^ 3 

/'''(Dean Swift) «c^ija-<-u «U^aj (_gjJI i 1 720 

^j^JLi ,jUjA ^yic JjJ La 0>ljj 

(((jj 1.1K i'i (^jj^j-jLa)) i^jJIj 1744 ^Lc ^ 
. Jo.} ^ (Marjorie Nicolson) 
i aj , ,,L All CjLiJJjs JU>.| (Jjil! (J-oAj -i-ij-JJ 
, - , A aj * ^T-k 1 1750 j»Lc ^ (Voltaire) ((j-pJj-S)) 
((JLa l_sL_uT» ^qJLjlII ^ La i til ^o-i (^-uLjJI Jl>. J_t£. j^_a^/1 

Js, jjji ^jJ! 1 1877 j»Lc (^a i (Asaph Hall) 

i£t_jjJJ <J^>« Jj^- 1 ^L>- £j <X 4_La < » i M pin-*. 

. 1877 | | ajj ^ dili jjl^j 

oJLa i_aLj/l» i— al uuSl jjaj 

cL-j-SLjj_a^M S_jj^e_jJ! Jlj^sj 3 La i ulj i >«J jJa 
( _ ;r a«L>. (jJ^ Jl* lis (j\ n i ii-v Ljl^ La-$-l! f^J 'Q " ' '"''J 

, & j LcaJl 

Jj^s- jLs_3l -Sa^-J 3jj|j_Ua ^yJJ IjijLJul jjs (j -1 ' 1 " I 
(1) William Hartmann & Odell Raper: The New Mars-NASA 1974. 
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j-jLj i±<tj1I Jjj (^jJ! (Herschel) «J_<i/j_&» ^a^-La . ^j^jJLI 

( 1 50) ^ I r jlj>j I i j'al uu£l Jjja tijIjLil dJLla La£ .(_^jSLII J^. 

(_g jJI (Kepler) «j-L£» La L$ia iCjLUjl! ^j^*; CjJjj i3 m ii 

3 j i>iLjjJI JjVjJI q\ ijr l\ <^o- . n i nil cjIjI j . nil 3£jj>. <j-u! jja 

jl_a_3l cLjljjI -Sa^>-J mi**^ Jjlj 4j1 fiLt-£sL>. .£cjj-aU ^-jl^J -i^-^ t— o-j" i uJ 
i(j ii a i"itl JiJt-J! J i ill i n" ( _ ;r 3 £tJj_U ( _ ;r Lj (_gjJI n_gj" uX\ i_j£j£ (J^J^ 

LcaJ gjjiXLjjJI CjLiI i n~»J1 ^jl !il ^jJJ o-^JI jjjJLA -ia^>-J (jJilalX I ^j-a ^ i 
. (_gjj|j_ij3 j_al j_jj_U Jj^s- A5^J O' tr^ - '(jSiiJI Jj^sjJI £-a 

(Venus) «3j_d>jJ!» j-Aj 3 j . a uJI 2 « j ; 1 1 ^jjJ.! ^j. 1 1 lS 1 -^' <-XjSLllfl 
(ji Lj-S-taJLa jjLy di! jJ . Jl^l j 
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^ 5 I * j 1 1 t4_a_iJ_aJ1 j j Lai i '-^l (j_a (j* ' " * rt ^ o i nl I o ^-iLc J^lLaj jt 
«i_Sa->JI » (Phobos) (((jjjjjS)) j i4-uj/jJ3 La-&j . «^tjj_U » j] (jjjLo i_jj_>JI 
.(Terror) (Deimos) «(jjja-a.o» j i(Fear) 

j-^S ijr II 4-1^ i n i a ^jjj o ^tl La 2 1 
. Ijj^ali£ 32 j 4Q I i j -T i "j^j LaJaJI £jJi i a Jj< I All ^ ^. i j i a i <U Mj ^j'-^j*^ 
Jao. jL a- j i i i j li i^i jjj I j -v La^jj£ cr^ - o' ^i}^ * C - " 1 ^ I**-*! 

(j-a ir-il I -i j'l ^1 itLjSgAJI Ju^jjJI CjLlLac O-Lva _oj dJJ j Jl*j (jSLJj . £tjj_U 
■ La Sa oljILaal_i£ (8 j 16) jljLC dill) 
c_ ^o£LJLj» I o j** ,a N * i (j^aJI ^ al»t1 ^* 1 i 1 -a -r~*- jJL^a £^ Jl<l!j 
(jajSLLiJI 4-<lc j I LaJ (_£ jJlj n_gj"i ulUj jtjjJU 4jL3^a (JlL*-J (_£ jJ! i«iiISLaJll 

4-uaSLJ! jLaj>.^/l cjLIo ,j_a oj^-y 4 (Asteroids) «CjLjSLj^SLII » 4c jj>^*-a fu-ul 

(«^>- i4-aj*j>. I (j i<n_i Cr^' 
j i"i JJJ ' -*'*' <j^>-al (( 7-j-cjj La )) 4jLtfl.mll (J^lia! ^-^J ' ' 969 ^Lc ( _ ;r 3 (j^Jj 
jt ^ i^qli i^> (Jjt C^jL£j i£e_jj-_a_LJ 4_loL>. tf^ljijlj "^j "j^j* 2 *" j o flJl 

^la-uU j-j_aHj 4j1j i IjJLa J (22 X I 8) £_iL*_j 1 jlj ij^SJLtl p Laj ' a j^c. j o flJl 
(^Ljli ^ i n j**t i 4_a_iL3j Sj-jJL^a Sj^t^aJI duL^ jjQajj .(^^-i tJL^ L^-^ 

.4_jic 4jjJj!j cjLt^a ^4^>-j 

Ls-jjJsj joJLta j-u^i (jSLa! i«9-j_bjLa)) d ijii i ni l 3^-Ls| («2 

(j1_iSLLiI! (j-a jjj^ (1>^ 'C^^J! dill) ( _ 3 Io.J .((jjjjjjuJj i(jj^o-ljS» (jJ^jiil! 

(_gj_*3 (<s^>- (_Lxa (jjJI 1 Sj j « i a II 4jjoSL!I (jLi ijaic (jic 

^JLC (j— a (JJ (^j-HJIj t4JflqajJl (J-Lt^sLflUll i>J_A ^Jjla Lg-ilg tJL5^ tl)' 
cLajjl^ . - 1 1 ^ I i La ■ a I (jc (^yjJI iSj-Jui^aJ! ijjj! jJI CjLtaA!! (j-a (^jL^jV 

j_*a (jj^ 3 cH^' J-^*^ (j-a sLfl-Ja Lg^ja Jl>-jj 4jI La^ .dJjLuJLi 

.p i n-»J1 (^jjS 4_fl_uiC CjLafljIjj \\t^ j^ss-u^ (jc i ^ 4jjLc jt . (jlaj^l 

(ja^Lj La_lj se i^> (j_a j^SLlLj (j_jj-_a_flJ1 (jjJLA 4J0^ ji ^-Ua^oJ (_$1U1 J-aV! 

. (Agglomerations) «<LuKj_i LUa ui» ^.a iSjJljJoJI tlljljiJI Jla^ 4-ujij(-a 
(oJLjJI 4 j i^i it_i-jj_c. j i^gfj (^Jl j *i**( i n" ijLCa! dJI_L* ojL^ Jj 
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La_>j (((jjj^jjS)) (jLi Jj2j e£'- JL " i(Shklovskii) < n'^K nm (jIL^aj . all 

^jjjLlS 3j-^j>.1 L$-i3 Q-aJL^-**< ( ul ^^^yllJIj i«9-jjjjl_a» cLLloj_uJ1 j^-t-^s < ca3» N t_£.J-J1 

L$j| '^tP" ' d *° ' " (j^ r tr^' *^Lp^ jljSt, IjjJLSj ■ " i La c ! Li£ >j -i all 

j - ^ ' CT^J . Cj ! jJLa_jJLLa ^ * ' gaj ^jj-Lc I a ' ^^^> J « 4jLja O^-^ 

i4jSLjj_a^/l Ljjjjj' 3-«-aL>. <j-a (BenZellner) <j£-ai iSij^M 

i^cjjJJ JSL<I/ (jl L^jLu/LlSj «9-j_bjLa» jjj^s Cjj^iii JLflJj 

o Iaj * rt ( j_aisLLaj Llj-aj 1 a j > 1 1 1 j 4 1 1 j U * rt ^o-Al (jlj 

1 6 28 = (j^a ^L^) jJaii J^la! 

12 23 = Ja^Ut j]*2l\ 

10 20 = jJaii jJL^>l 

CjL^Llo]! aJJt LLajJ I d j i ii ) jjLa 1 LaLaj £L«iaj-La (JK <"iVl (j^/j 

j-lC a 2 H ^*j>. j jjt"ilt 4_SjjJa iJJLlAj . Luj-dJ 1jL>.!j 

. I -1 j j ■ taj 2 1 cL>.l 1 nil ■• a t L^J 3j^-J ^%j>. cLLiX.1 (^j-A 1 ^ a la-i * 1 1 

U-Ll-i tlj^LajJu^l ,8 JjLlj 

(Jjijxj i Ijj 1 I I J-Aj • I^p-ajl-i£ 11,4 J jL»J (((Jjjjju J-)» JjLsJ.1 j U^tl 

j j .3 ' I U-. ,„ Vt Lf££ ^1 jUiiVl jf ..ig-j-LjjLa.) ajUA^J I 
1 1 'j 1 a (Jj <i S 4Jj^>. jjJj i^j-II cj£jSLI! ij-laa J^JoLi 3jLL! LtjjLa^s 

La IjLAj .(_psj^l jl« n" 1 11 Ll I j aej a 4l (Jjt^cJ La IjUtJ 

ijjjj^-j^JS)) ( j-a .^tJj-LI ^j-a-il d 1 1 n fTLl <(9-jJjjLa» ^jjuZjjz ^La-LtJ Ltiajt 



82 



a , ,„;ti_, ,-jLUI 

(_p3j"iiU i4jjj!jJ! CjL&jjU! (jjs I 1 La m ^LtJ 4jVj .ijJjLuJI <■ ilr V 

<i rttl 4-Jj-ilj> 4-&^3 j-J^lj • I (i (i mi" a (j^J o' ' ^ "<j ' a (J^ 

, * 1 i»m 1 1 ^ Q t * 1 ^ \ (j_a t— 1 ^ A A i ' " > ^"i 1 1^ (8) 1 Q ^i_(J 

(jl g. J 1 11 J I (j^J («J i^5tJ>J! J ir-lll j 0 iitl I JUt (JiLo (jl ( _ ;r ^ ; JjiaJ! (j-oj 
(jl (jjJ) 'J J ^ n ' ^JJ T**' ^ l^-A (J^ 3 (jl (j£w4-l LajLt-aj ^jLzj 

Ljjyso CjJLjo (j^J 2_aj^LJI SjiUI (jl sLajUJI jJ^S J-ilj . tLmflJ i_^j£L!! jjtjjj 

1— iJl ( 1 00) L^jJljo 3 jJa jij jl>. o_5^ fj-^ '^jlj^-o^i^ 4_uLu ojJ^a 

w j" 'I jJl3 dJJ jjj . La_ul/ Jj_ut Cjj_aJ) (^J-JI 4lxI^JI £jj (j-a j) d I 1 i 3 

lj^t_*-£5 tj' ^ K uiXl 3_}LU (jl (^jJI i«jJjjLo)> i"i a 

. oLaJLiijJ! LflllgejJ La->jJ . 5_iUU SjJ ir-i 

(jjJJk (^-j^SLj (J-i^jI (j-C i^Lo-LkJ! (j-i^. j taj 1 ■■" 3j_l>J! dJIjLa liiljdj 
I jt-> , ,. ii ^ J-2jJ . lil! j) (j£. 4jSj_i2_i_aj d 1 < uu a *!j I liJLukJ 'OjJ J* ' ^1 QlJ 0 

J!la (jl j_lc. . 4jJI a_uj)L>JLi jjj_tl L*jtjjj/I 1 (Asteroids) «ti]jLu» I -1 gjl ^^le. 
, rjt 0 tVi * j j^r- (jljl Jla (jjj_*2il (jjSLj (ji JjV (jl^ 4jI t ijAjuugj (jlslj-iiV! ! JJt 
Lo_Lu .jtjj_U «lj!Luul ■ Laa. (ji^. (jlijLa (jljIjJil (jljut 

lLus. (j 11 ii i (j I r j (jH a-Ia_i_La j^jjI Jl^s (^JLc. (jljJJJ (jjj 0 Ml ^>1£ (jl j^l jJI 

.^tjjJLl »1^**i i nl 

(J^>. Sj ji 1^1 ^jl (j^. t."i"r it! «9-jJjjLa» ^LaJuC ) j**'^ I JUilj 

. jj 1 r^i 1 1 (j-a j-j^I JiJLC (_jJI ^LL»J J-a^M (jV LaJJ 
J^a. ^ < ulS (jj^aill (jl jj* 1 Lh^ls-jj J^^l (j-^-II till jJj 
L^jLJu i^tjj_U (J^a- ^J^*<-' C^jI^ ^i}^ '^^J-°j5 J-^ 3 '-'^ ^L^J-j' (j-° ' ji>^' 
t_Jil jji ^jj j 1 3 (J*C i"i"i (j^. JLjLjJI (jlslj-caVI (jl dJJj) ( _ ;r 3 

(jl 1( (jJj;La» ^J^a (jii^" ^L2j ^ ^JjJ (jj>>- 1 ajjJii tlJLlAj 

ij—j-ij^ (j 1 ^-jLj (j_a cuiiitlLa I ibaiii (j^_L4-l (((jjj^-a-ljjj (jjj^_s^3» ( j : Jj-a_SJ1 
.4_uC (jlj 0 n II J ir-i ri tl j ijjjj-*- 1 (jl Jjlj jjjJk! (j^. JL»lu! 
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ijjjj,! J- 1 ^ 3 ^ 4 j i .I i ILi 5ujH cJljLo Sj-jj-JI o\£ liiljJj 

(j^jL (4 , 6) (j^o jLLa i.-.K i^i" jls L$j| *UJjJI jJ-2j ^^Jl .3j i ,i a , l J\ 



SjJLl eJJb ^Jl^ (jj-^ ^ J ' ^ 3- ?e - J ' ^ >■ 1 cj' J^^^-^ 3 iS^ O^Q-* « <— 'rP* i4_u_u 
I a uiSj i ■■ k(9-j_LjjLo» Jijlj 4_JLlI! Cj Lc jijjiil I j i3-a.jL2JI CjI j i i ntl (jl 
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-cLl^ tj^A* (15-14) ^_l^>I_5 dllj Jlaj ^j^-dlll Ijui! Jtic. (#) 



CtSu A lX£ i«jjjjl_a» d i 4-LuiLm ^ji ^aJ! jj-a 

: Jjill (jJI 4 UJjlI! jo.} dilj jlSJj .«9-j_LjjLo» 

^ya IJL>.1j * mii £ljjJJ C- J a jv JL9 « 9-jJjj La » ^jl » 

. « 3 1 1 S U 3 i i .1 3jUI ^Jla (jlr i LuLoL*lal ^Jt\ 

w I C IjLa 3_3jj(_aj Q^jaji i"i LuV» : J^s-T JLsj 

3j_aL«_tl La-jlj (J-J-4-i 1 3-3j » <i It (jl uilag 

. 4_La J) ^ ""**' I (J"° ^ J-^* ' ^° «L^_t-£5 3J3jjtl 

Cj La^ U 1 1 ■ ' ^*^ a d^-H^H * 1972 ' ' a <J^L>. 
2Jlc (_£J-o ^j-Lc ijjlsjV! ^1 ^jjIjJLj ij*J>M <2>c 

La jJ-Ci I 972 JJ>£' 27 dili j_ai_ul Jd3 j 

lilJjj . LjJLu/j! i_k3a3j iL*jljLa ( _ ;r Lc. J-J>JJ Cjji-I 
i Lajj (516) (_£Jla (jlr N i^olLo I /vjl Ui- Jii (j| Jjt_i 

J^. (jljjjJ! ^ La^j (349) Lg_La r,i>i°i 
• ( 90 ) Jb> *" '"*' s jJ-> ^L£j "^l>* £>j' 
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idiLajUU 'Liijj -^i)-"-^ ji>^' ' (7329) ^1 o I < ujf jlsj 

27 J-sLu La i^gl .(Bits) (ojj) (54) <j-o oj^" ojL^ jjj^J! tfjuk (jLa 

^L_r»o jl jJLa OcjIu 1 JLAj . «LSjL_oJ! (c^JjjLo)) ■ ■• «GJL_oji La tB^o 

JiJLJ j«J Laj U U 0J-$-lJ .£tJj_U 4jLi3jJ! Laj mi (J_2j ( _ ;r 3 d ijn i nil tfJLA 
4JI^>? jji.iii' ^ l( _L^3 ,j-a >LJjiJI *lj! ClUjLiu i^jdl i_£jSL]! dilj jjj-U 
CtJe i (<ttj d i ni i 4j I j»ja_i-£aj <J^>- ^J"* - j j dill J_*_i ^qJj .0ja_t-^J 

. 4_t_Jjs3 w 1^ *" 

Jl_Lc 4-LiJLU CjLc^ ui tl 4-oJl>. ^£ (j^-il ' JJ ' a 1 1 j-jU-u^j <J^L>. L^_«J1 

. jjjil jjjJ jIjlcVI 
4x-ijJi]l 4 1*1 1 n^fl 4_l3LJu CjLiL>.I »l aUtl (_£jJ ^ j i r-i ? ^1 J)jjc-«-i (jSLIj 
4_u£ j". A <T L_a , ^ ^ I c i3j_jJlj>. d 1 *t < til ' - ) J c ^ L^aj 4^$£jJj OuL^ ^^11 

.3jjJL>J! Cj Laj U I, I 
i3j-u^ ^jLu »l a 1*11 ^Lat >."'» JL9 4«9-jJjjLa» 4_Lloj_oJI J^a-t^s tjl liJJj) 

i L$j CjJ>j_aj! (jylll iCjLoJj^/I (j-o CjjLv 4 ijti i nt 4-a^.a L$jl_] 

. j^psjVI C-a£^^ lI^^ c ^LaL^ d (Jjl " 

.4j_aLCj C-a^SUI IjLA geJa i d Ltd i (Jjlj - 

. c-t^SLlI I JLA (J^>« JJ^J C?^^ J-^' (Jj <^>Laj CAaj 4_t_Lflj_u (Jj'j " 

. jjL>J,l (^^Li 4_iSJj ijjSwlII ^Lj (j^ijJ jj>l! s-^i^ " 

.(jlsj^/l 4_uj)L>. (jlr Lu/LS 2 n t^*.;« jjA 3_ujLv <U - 

j Ij-La^Lj^ c L«-)jl tfjji ^LlojI 1 1 j ^1 ■ ■ '^^j H j" 1 ^ j ' jj ~*~ rt I ~ 
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CiLogJLsLoJI qo 6g_p 



, (Tharsis) «q "j < 3JLLa_Lo i>L>o1 ^ 

«l1jLj_L1 jj-* J-^' 'Cf^lj-^ (J-° j^^* ^ J- 1 ft jJ "J dJLLa_Lo j-um3 - 
d 2 La * -a cL^eILo i^c_jj-Ll 0 j-L.'a£i Jjij 2 3 J_c (_-l«-uuj - 

. <( <j_u_U_uj Lj )) 

t ^j-^- 1 Jj-La - Jl - > * 3^ ci^ 4 * , - jL Tp fc ' t ~ -t ~ UA j^ (l 0 _u tH~ u J ^ )} ^ * ' ^ ~ 

i^j^lj-jj ' ^ j j 3 ^ ^jJ^ j-umj tp ^JI i (Elysium) «^ i .ntl » <LaIa-La L^-La 

_JJ_C j-uilu i « jj-u-u-uj Ij )> 4JLLa_ci, (JjL^JLI (^j^SLII ^ ^ i nil 1 a » - 

(j-ujjLUalJI ^1 jG_4_jj (Coprates) <JLl9 £rV £^ i c3 J ' ^ 3^ ~ 

.(Eos) ((jjjjjjI)) ^ d_La * a ijr 3 d-tljj mi 1 1 

. jL^jl ^ L-a^aJ L^il^ jJjj 

LqJLlj l j-Ju-aj dJjLiILa (j_ujj Ljbj 3_}Lc I ^ ■ 3- 1 uaj 5> J * > <a ]\ Cj)j-I2J| - 

^ se La - tlj i mU (j-ujj l_UalJ 1 -i^>-J 4-^-*^ ^ ^ -t^^tl ^jJaLUI ijr 3 - 

j^Ij eH-^' (j-LsLUI ^ j^k*; 2i>oLiJ1 j 2L^1 jJl ol_a^L»J1 - 
.3jljL_uJ1 ^LjjJI c_j^j^J 4j*_lu 

.4_ii_oj (jLiit^ L^Lj Cjj i n*^ i3jL>.1j fibti (J^VI i^^i^. '-'^•JJ " 

(Jj-O (jy^. d ^ j^** 1 ' A i_La jiajv 4jj-j1jJ1 CjLa^AII * jj-* ^J-^^ ~ 

, I tLLta 1 jjlI 1 ^3 * ) 1 jJll 1 » ) j_i_ujJ 4^c_uj i 4_Laj_LL t j t 

4jr LLa (II j 3) ^jIjJjj <Ui JL>»J ijtJj-LI ^_La_i_u 4jr i^. (^j->Jl i La «-JaJI - 

JlJlC 4j^j>J 1 j-t-a Lt-»J 1 (J^J * 5_i jJojJ 1 4_i_(_ujj i 3j 1 1 Ci L>. j J (j_u Ll^ p_i - 

(^jji 4«iij^j ijr 5 ^j^sLlL-oJI (j-* Gj-jr!^ c ' 1 ' " 1 a^lw j^H*^ ^Lh^ ~ 
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(jJal—Li! w taJu (_yJ.II ■ ollSJI CjL>.Ljij3 jL^iie-ilj iSjlj_>J! CjL>.j J - 

.(^jj^^M <■ i < nljijJI ^j^* ) i^j^jj^LI! JLu_u^i (__rjlj ' La lose a ^La (j-o 
J j i n^l L-ojLSLj q-A Q^SLjj i^j-ula^JI lS 1 -*-" i— lU-iiaJI - 

.!^j^(20) j (I) 



<_l!I_L& K(9-j-ujLa)) jj i^i I t^J' Sjj'i^tl oLal ui&al 4al r >-iVLi 

OjI J_2Jj . liUi J-«-J O-a-i CJ^e-AJ d j i n j I CiK i"i SjUJLC CjLUsljHal 

( __ r JjI/ (^ l»l <lUtl (j-O _>f^ J J^. ^ i I ill? (__rl^ CjL>-J^2il jl CjLualj^VI tfJLA 

t^ji&jSj^a Cj\j>*j-laX\ aJJb ^yuu (jl i-dJ j JUu ^Li^M dtj-ul JLaJj iZi\ Ltu ajeltll 
. JUt-i Lj_lB C^ipfc-iJLj ijj>.V1 I j .'^» » 1-a-Lu 

(_<JJlJI jj* (jjSLj JL3 (_£j-J! J-aJtlll >U! i_£^90 Lxjj i ^_lll_J 1 CjIj i ii ilq LjLSj - 

.i_JO LaJ_Ic . "ilj i M I vijJL>.| 
CjLLa ol it (J'C <"i" l-4-Jj o"i i n a A a ' a * JLa^tjJLl ^ULl CjLui^ - 
<_)jjG . jt-ij-HI j-Luj/ OiJO ' " i I 2 ■ la (^ d n*C U jllLo^/l l^VT Lxjj 

^tt-La-uJl (jj^ Jl>-^j 
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. 4-tfuj mi 1 1 ojjl ' gagJl u!)jJl>. ijr 5 Lu-ui (jj£jjj 4 ^* 1 £_o ^J<~ I ^""Q 

4j_t_j_u t."iK i"i" Jl9 (J3^ »-4JJ ' dyCu -t^^tl ^-."^t*. *t I ijr ll1 t. i i nljjjl - 

(j-C jjj (_g jJ! t_)!jiLI Sj-ix^ftS Catf jjs ^*iJ cLuJaUl (jIsLlU - 

.i_j!jjJLi d Ul"^. t I ^jliU! (j- 3 O Lagla 4_La i."'K iJliLUI 
'"•I »jg JL3 0_J^ ^*iJ * ' "I jJI (.P 2 ' ^y*-^' J I -LjjjIjJI CjL&jjiJI (j^Li - 

.Sj_tx-a CjLa^Lc ^Ll Jj j 1 ■■ til!!. Jju L^la i.'iK i"i"j QjJoii? 
d j Ir Lx-a Jjsl 'LJb- jjj-tl (jlf <- u 1 J^LjJI J- 0 '^- " 

( _ ;r LLa (100 j 30) (j-Lj ^jljlu jtjjJ.! (_gjj>J! JaJLUaJ! (jL£ ^ - 

. 4_LjjJ__> jj - jjji^. 'j^- 1 

<_S^L«JI (j_jj^3 (j-a Cjj_lC .£cjj_U jj^ljj (jjs Cl JuC.1 Laj (jjJI CjljLiJ! - 

. cLi 1 U ^ >, 1 1 ^£j_>J! 

t4 j 1 11 n i"ill CjLcLkjI/^I I ji<-wi i^cjjJiI ( _ ;r l^. ' ■ 1 j" jjj^II 1 tLLaljjJI - 

. (Hyper Sonci) «3-uj i^-Jaj... CjLc.j_<j/ CjIIj ^Ljj ^1 Jj^" 

.i_>£jSLILi 5U_.^t I i__.jj_1__J| 
(_psj^/l i_i£jSLi slLijjJ,! i—sjjJijJ! v^jj-jI (jl i3 .' 1 " cH^' ~ 

^j-aAj ^^j-Aj t^j n tj uJl ^_JI l_*_>.1j ^j-u-UjJI Lg-U-m (JJ^-S L-4-1J a^JLlL_3-J1 J L-C-JUI 

Jlj_j V 4_Laj j 1 nl lj sLi^. jJjjj>J I (jrCLo. 

. ^flfl d uljI jj ga * ) 
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4_a£^_a J-^t 4JLjl i ii 11 jj , ^ « tl ^tJj-LI c_^a^ i_Sj)jJsi (J^aSu " 

.4_JL»J! sLSjjJo (j-a i4jI^. 3Lo~ J>aj*.jJ 

i aaJ 2Jj_Laj C^jI^ tClla. jZLaJ I jl CjLUsIjj^VIj oJut 
i ji>^' i— al i"^" < ill j i ii a (Jl o*C~t 1 11V i4jJLlI! vija^t-J! Cjj^aocl 

jl (_d_LD! ji - l—La-iSLI I jl Lj^.^ajj>J I (j^iiej La liUj *!jj-u .CjL&LsoVI 
^Lat Jj i ntl «9-jJjjLa» J^oa^s Cjj-*_uJ jJllj . Lo* ^oJo-laJI jl 4j^j>J1 ^ *^ JaJl 

I f J_aL«_a L&jlj^-I (jSU-l Cjbt-lVI i. . Ir ? (jl '■^^P* i«Lal«JI 

jtjjJl! ^Jajju jj'^tl £-a cLujijjSLJ^ I l. i i ill _y>J! CjLj/LlS (ji (^yl^- I -iLajcl 
Ij-ifc .jj^aVI (j-a [>tH^ J-^J^ -^W- 5 (jj^ O' O^-*^ '"5^ Cr^ 4IL><J La j! 
I (^Jl (j-ijjJ! ,j^a I JUj-° (j-Ltali ■ ■■ (jlll JxfllmXI Jalaj. ^1 S^LUs^Li 

.5_JbJI 
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.c-^ljSJ! ^1 *LUai* 

t_ *^£LJ1 p_*_J (J^j_*>o d i d 1 1 nl i n J^^Hs! ^J! LilJ jjj 

1 1 96 1 pi'* jjtj •« -j « 2 A < . ,(Vpnng) „j ;ya« d , „a". 

3li,ili,ill 0jLfl> ^ (jlLI JL3j . 1972 pLc (JJjLo (j'-w 
O^JLS 4-1^ i ii i*^ L$_Lo 3jL>.lj jj-* 3 *— ^J-^- ' Q " ' " Or- 1 ^-*^ 
4_Lu*_<_u ' ■ i La ■ & Lo-Lu . i_i*i 1 gc-La-m ^j* ^ujJljJ 
cLji^. I q lr (J-<i^>o Oul^ 4lk^a I j~l i*- 5Jj i i,_Jjj>.| 
2 aj La 1 1 ^.3 JiL«JLl.l ^JLl-l^j i h II jL>oVI jL«-<i/ 
(JjVI (_y-£-j J II p J ** j II ">jj_i^s dJJjl^j ij^-titlj 

1 1 j"^ «1 i .. jILa ^Lj^ (300) Jjlj c_t^£LJ1 *^La i 

< Sj-ji3 3Jlj3 C)La^ \ * U J_i_uj3 I gjj ^ a> I Cu taj 

(_j-J-ll CiLaj I » U ^iCLl-l^j i nil (_j^*JL>. JlSj .4cL-u 
SjIjj. cr'l c-^jSLII I j-* ^ cAx i ii 

itf--*. 3-aLi£ (jlj iSuLiil 5_JLc tijj-JI 4-3>Lc 

. 3j_a (60) (_psjVI (j-* 1 
(J_«_-»J C^jL£ iCjl_aj_mi aJJt [j] jJljjj 
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(_j-^>- 1964 j»Lc (Jjlji O'V o-^-" < " L^-Lo (jUo! cH^' i(Zond) « * ■ - 
t I " t Cj i <a La JL3 i«2-JiJ0j» 4-uLjJI sLLloaJI C^jL^j . 1969 QAla-i nC 1 

cjL^j_>J,! (jjs (_^L>. Sjj^tll 1 1 964 jjjiijj 30 i jjj_U <_<3jSj (_p3jjJ! 

. 1965 u^jLa 

«til_u^J)> ^u-u\ ^J_*3_r»o duL^j 'j o all ^eJa-u) <L_u1j^ (jj^. cH-^ 4-j^.LLuaJI 

(j^L-M (j-IJ I ^b^"'-' • '^59 J^i-^' l>~'~*- J^'-y 6-° ' >Jl ^ ■'(Lunik) 
. LUajt jyll (Luna) « Lj^J» ^c-*-ul (J-a_>u g I < ** ,a ^ ' " 

4j£_jj_aVI SjLalltl CjLjVjJ! £-a (J_u^LlIJ! (j-uLselil i 1963 ^Lc Jjj-jI (j-o cliljj 
.« jJJj_>I» i"i a ^^^.a I'Lji^. r I ' '"' a -^Jj (Jl3^'J J 1 ^11 l S~ ' Cr^ 

«2I -LjjJ» (jy^>* 3"^ t4-LL Li £ ^ int l « Lj^J» j^-" Ctlla JL9j 

. 1 973 jjLb ^ c.SlU? 

SuS-jj-aVl ^U^jf cJIjjj id-iiejjLlJ! « I l-_jll^jf» SJU-j , I 969 jj 

.« l7-^i!^ji» 3JL>.j_i I 979 ale |_,""*- 

j«J-iiJLjJ! t_jLxI! (J^a (j-o I it La^-4_JI =l>-jIL!! ( _ ;r a ^1 jjj «jJjjLa» 
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I m) 'I j i j i9«)iiiII (jjujlo ^cg j u i o 



. <U^1! (j-ai-l ^ (44*3. Ijj 

j<s_<-u! (j^Lo-so {jO Miim ^J^LLsLj 1971 ^-jLa ( _ ;r 3 4IcLJJ i>J-A CjIJj jJLlj 
4j>.j (jlr liili (j^J • «3-(jjjLa» i« 2-,jjjjLa» Lutj (Mars) ^ ■ i_i£jSLJ! 
. Lalj^>- ^Li£ (4650) Ujjia J£ q3j O^J 29 j 19 ^ 

j-a^/l iCjIj-a ^^jjLiJ i((9 4_j£Ljj-«^M «LLjjL_oJ1 Qjj (J (jl^ 4ji jlj-jl 

5J-g-a-? p ' u-^^ (Orbiter) «4_o!j_>J!» j^j^l j . hj'ij (jJ*jj>. OJ^-" 

(^lil! *j^>J! Lol . L^j^j^cjsj 4 nri 1 nil 

\jJt |ja Lojiicj .£cjj_«JLJ (_gjj>J! i_3^L«J! j-^c ' j 3 u d ijn 1 nil J 1 -« * '" 
i3jlj_>JI <j_a cH^-*- 0 ^J- 5 O^^'l 'j^-''' 'Ij^' (JlP 3 "' Cr^ 

(4laji) sLajl^ 4_o-jijLi^3 3 ^.ic Oxac pj . 4ja ^3 Ij^Lo 30-20 ^lc t_i£jSLI! 

^Ja 1 "tl (jyl^. (3^J-J t J Q - =,, < J (j^J 5Jj 1 11 j*C tl sLj^-jj (jr^- 

Suj iJjVI ^j^>J1 L^j^tj 4_u_ul_i_u^1 djgUII 5j j ^ *J I ciul^j 
CjLi^S-a 2 ^Ir i_3jjiiLI (Remote Sensing) « Jjlj qjh jU uilm^U» Sjg-v? 



27 Ujli i^tjj-L! (J^>« ((2-jjjjjLo)) ijr ljV! ^ Li^ ■ nil cjjl?ej1 Jl^Jj 

•.^bJI (^ic j! jI! I j-* ^i- ojl^j .1971 j_L*a^j 

4c Lj/ 18 : (jljjjjl 3jla 

48,9: ,_.<j<\\ Aj-,...\ .U-^^l^ J_.ll 3_,jlj 

!>La>L£ 1380 : jIjlJJ ^Lijjl Ji! 

. (Probes) CjI m-^-a ^<u-uL t j^LLul tJ JI ^j^jLi cl^Lj^^I ^.1^1 j ^* j ^ 0 1 nl (I 
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>Lo>L£ 24900 :j|jui! ^Luj! ^-^t 

i ii a fj I c ' " i La a. Lgjl J ii" j_^<-!' i L^ll q_oj-i£' cLLid.mll '"• La 5 1 ul JlSj 

(Hellas) (((jj^Luti) ^u-uL> iajijjil.! 2 ^ U ; 1 1 i^j-Ls. jUayL^ (500) 



djl L-u 16 j La ij 12 

60 

l>i*>L£ 1530 
jIa^A 190 



« 3 - yd jk» 4m«£mJI 

KlS-jjjijLfl)) 4-uLi]l 4-LuL-gJI O.Lle3J 

: ijr JLxJl^ fiLt-o! dul^ ^tjj-LI (J^>* 

sJjjjj! ilai. ( _ ;r Lc JjII ^ij'j 

jljui! £L£Sjl J^i 

JLjjJj V 3jLx-i 4_LlojjJ! {jC 4iajL^JI 4j^j_U (JLc^aAjl Jjlj (jl^J 

Jljjuj A ijii i nil 3j^>>l Lffla *"l"t i7o^J,l 
d iiir-iLc (jl j-fli i(J uiaH I JJt t_jLjj/^/ '"'bj ' iLagJI jja-jlj .SLxji 3j^>.^/l O-fl aj" 

1— fl-ual j_«JI a 'I i aaJ jl i L#j 4jiejj.ll ^LjjJI u^^ti 4j*_uj i " 1 1 La >■ i JL3 L#lST 
4i_LuL^J1 L#jjj>. i Laj «LmJ i((3- ( jjjjLa)> 4_Lloj_oJ1 w ilj . L^Jt-o 4jj1j-lJ1 

^j>- 1 \j 5j <l 3 La * a 
2 (j-oj L-« ») J/CLLLflj_aJ 1 ^ > <aj jj Li i Jjlj j-t-aJ 1 p. La-L«J 1 7^j-uz> JL3j 

■j II 4_ukl_LLo oVl t^ajl 5y^>. I g , d 1 , . U 1 < * ^ 

^uljJljal j_t£. 4^.j-*_oJ1 ^jijL-£5 J Ca3 j «4- LhU jLa)) (Jiloi 1974 15 

(1) Robert M. Powers: Planetary Encounters- 1975. 
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(j-o (JjjjLo (jr^J .(_t£^SL!| <J^>. jjJiJJ j' 1 -^ 0-L>._} (jl Juu CjLoji_*_o 
. (^jJi-t-JSjj-uJI (jjjjLa j_oLjj-i (_£l3jIl3 . LeauHl ijr 3 Li-it (jjjLsoj c-^^SLII 

< i_iL>. jj-* ^j-^t-u-i (J-iiaAj i ^jj-L 1 j^t-i JjjL_uiLl1 dl aL>. jj-* d *LL>JI ojjt c+£u\ j 
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<( j_LSLjI_3» ^_i_ul ui U w 1 c (JlLstj .jcjjJLI 
^j-jjJI (jA-taLbj . u^tl 4h^ IjJLl Li I g j uij (Viking) 

I j * -i j a i (Kitchen Sink) , U 1 1 ( _p a j a.» 

(jl U" i ii j d i ntl ,j-a Hjj ^J>*- t*- 1 "-r^J^JI 
i _ T JI (Jj^>.JlJ1 £)Lj3 ' jj La - fibu-iaj 1 g *^ j-ujl111 
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(Orbiter) «4_alj^»JI 

^jJL i3 nri i nil ,j-a (Lander) «, U .1 ^tl« «j^>JI q\£ (_£jJI c^SjJI ojj 

(j-C se j I I i«lU_iL^JIj i,_3_L>J,I)) (J^ i." . <i n i r> JlSj 

' d I ' gall 4JLuj tj^^J (J' (l)^- 4 - 1 o*"*"^ ifi ^^ri-^^ <LjJUqj^tlJ 4_o*^J^_i_l1I j &UaJLl 
• jjj-U (jlc 3Lc>JI o'jJ' 6-° OJ^ l5' AH'.W 
iCjLcjjjj^a (_5-II (j^-^ 3 ^' tJ^ 3 j o I » T I «j_iSLjL3» 3j^>.l i.'nin^ jjaj 

.(Orbiter) «3-al^>JI Jl jUI *>*JI obj- 5 - 

.t_<£jSL!l ~ U , „ ^Ir (Lander) Lajl jtl » 3 ijii . ..II ,j-a - 

(J_«_«_o dJJj (JiL«-ij d i j n i n II 3j^>.| jojtl «Jo^±#JI» *j^>- ^jus JLSj 

tC_(£^£L11 ijr 3 cU_LCU_aJI (J^>- JlJ 4_t-£sl_>JI i JjL^tlll ^ 0 *^ ' l^UiE J^U jJLl^ 

jjJI I JL* ^ J^i-jJI «.Lul iQjLfljJ iJo^l^JI >jjtJ (jjJI SJ^-vVl jiljl 

4_Llcu_oJI jj-* 3 dJj-^-U » ^j^>JI tjL^ i ^j-ujJI ^j^>« (JLt-iiAjl Jjlj i. 4jLa_Js3 ^ ijr 3 

0-LajJ.I 4 j <i Utl 3j^j>.^/l (jjs j_u^ JJi^. «l nii ' "H CjjIo.1 JiiS liiljjj 

• OH* 
' JlQ ' ' ~ 

ijr 3 ^LLl L-^-ujj < t-flJuJ i?.1j-<j_>J1 < d-ilaJl (_J_lL>o jL^>- ~ 

S 1976 ^Jjj 16 ^jj^j 4j^<iLiJI y^JI jLo'^' ii^a ^ «^jjllJI ^ 4JL>-j J^l=f)' JL5-a >I^I (*) 
(1) William Corliss: The Viking Mission to Mars: NASA, 1974, P18 
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, jycJa-uJl 

,5JjL»Iii1 CjljLiJl -i^>»J L_al uu^2 ^A-xla (Jri-^-* - 

.cjljLiJl cjL1jjj>. (J_iirtlJ jL^>- - 

.(JjSL!! ' (Jjise-lJjl ^3*. - 

. 4-lLu.uJ 1 d * u< jfl * ^jj ' " 
CjLaL>o1j CjLcj-i_uJ 3j1j->J1j uLa_*_tiaJ1) 4-J^_>Ji juu^LulII (_J_l?e_*_uJ 3j-^>. t - 

£U jit ^JV £N&ili *1» j 

Jj^UaLi iCjl jJ-t-u ^-.t-i-uj LiUii juu JjJL^o t S^SLaJ I j_Ld_u (2>^-Jj * 1968 ^L^- 

L_t£^SU| ^eJa i tl^ulSLa ^ J 3 ^ * jJ 4 1 975 1 j^>-lj i 

jt i L-ojJ 90 i^JLo (jj^. Lj^_al_^_o $:l_}t ijr 3 Lj^jLojj q i uJ jl'mti i till ^ J <\ t s*T\ 

.SjJLI 

Sjl^lII oLVjJI . ..V (>OjUI ju*J1 3_u_uLla ^ * 1976 j-jJjj 4 
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Jl 

. 3_5jL»_a 4jlLa_La (3$^ 3^J"^ ^ ^-^J-i^ (— <^SUI ^isa i ijr I| 4JLlAi till (jj- 1 ^-^ 
sLLloj-oJI 3-*-* 3.3^ O^C^JL?"^^! S ' ' ^-*^>^ 3^9 3"**~ >0 

d)LLa_>Jt! jj-a 3-*-"J-l^ ^-^"J-* (C^sjJI (jL£La-l 2 ij* ■ tl '-^tP* ' L^-ULdJ 

i ii (_£ JLa ''L^S-kJI OJLfli ^jL? 0 * JLC CjJjls. I JLS Oul£j . 4 j i<-ij^I 

. (Robot Brain) «Cj_o-ijj» ^1 j^a) 2 U , „lj_. .-.Ij ; , „ 
1 1 '<ri\ i ,il U£ 1976 ^ojJoj 20 (i I-j_SjL3» (jJj^I 3 LiA.. ntl cJaoA Jiilj 
<J^4-La ' La ^ J t VI o mi «L>.j_i 22 ,46 ^^paj-C ■ La 3» 1 * c 4-La ' ljla d 2 La * rt 33^ 
3 nii i ..II i-.Uj /v j . (Chryse Platinia) « JjIj^ J<j'"» ^u-uLi <-Sjjlj i Laj^i 48 , 0 1 
I j Caj c i Laj» h_Jjj>.| ^ flia * a 3>^ I 976 j i o~i 1 1 n 3 ( _ ;r 3 « 2- j_lSLj La » 4_uL\]l 
<_SjJ<3 3-lLala <j_a Jjls JiJtj ^^lc i Ljii 225 , 77 LgJola tlai. j i VI <i ni 47 , 96 

(Utopia Planitia) kLujjjj . n» *u-uLi 
3j^>-i CjIjj ' £ Lj-ilS (25) (jr^ («-! Sj-aj ^jVI g| ijii i nil Jo_aj-fl> 
LdJj ^ .i i n'q i(60) i>jJl^ J_i_a-ij i3_lJLc J-ji><J 3jvjJLi i«I jVI ^ ■ alll 
. 3jjjJI I j i ■■ a I d ijii i ntl (J^-jI I Jj' a Cui^i (j^LaVI JJJ ' 

■gJajM joJUJ. 3j>-jJ (300) I j c I i uj| 2 i ajj c I "IjJ 1 ^ 1 JJJ ■ a3 ^1 3^LUaVLi 
n_^oSLII I JLfli j«JL«ji sLaj^alj »l oUtl ^Lai £-J^>J ^ jJI j-aVI . ^jjJil 

fiLLLflj_uJI C uL tb La^J-Cjlj-a «jjjjl_a» a ■ fiQliL) La I ^ j i gaj ^3 (3^-^ 

. Lfcjj^. SjjLill ojb. (j-IjVl 

<LiSI i ea^ 4 *C j i"ij i(j\"i ijii i nil (jlJ tiajJJ i^j'sl i n^UI (Jl i aaJ V I 3j^>.| iJluL^ i'LlLc 
3*C j uill ojLai Jlaluj .oLa^mi J2JJ (Deep Space Network-D.S.N.) 3j^sLi. 

(2) Mich' el Carr & Nancy: Images of Mars, NASA, 1980. 
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<Lu J_aj i« Juj JuO)> i L£Ljj-al <—)jJu 4 (( (j^**' < >■ jJ )) . ** < 1 U. t 1 (jjufc O^lSI 

L<j_Lj_i . 1 j 2 i < j « ^j-j_*_uj La jj>. » j i LjJ 1 j-u-u 1 « ^Lu-u j_u » 

((JajL^J! b 3jls-j La-^ < L°!>*- >L£ (Orbiter) (2324) 3_a| ^>JI Qjj 
L^j!jj>-I c^jl£j . (Ji-I J 1 1 ajljLuJ 3_t^a j (Lander) 

(JiLs-i ^j-j^j- T l ^ — i l! I l ■ i nL>. 4JuAxti ^_^JLc tjl^j .c^^SLII Ja^-L^JI 

G.C.S.C-Guidance) «3_«_>LlJi.lj ^SLaJLllj 4_^>.jjJ! i.mhU.)) *u-u! 4 jlr (Jllaj 

(Control And Sequencing Computer 

O-4-l (jr-*-^ i4_j_jl_^Lll1 ijy jLui_jSLI1 ^J-l L^T JI «ll_u_uj ^j^UI ^-i-ftJ 



JjLJI j^-jJll (3) 
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I j*l ^jj >J <i i ii j <-<j-»- .t_i£j£LII ju>.Jj ^ylll (Mass Spectrometer) 

I j J£ 3Jj£ i- * i .i-». J i a aj j<u i(lonized) (jjQJLi jLg->J! ! jl^J Jji-jJ! J_t£. 

. cLu-ajJa LuLa^j-^ ^JjLt_u jj 
j^JJ Vji L^Jjj^o ^j^U! ,l_i£j£_JI (jja JLa3 (jyjJI CjLLlkJ! La! 

LUaj! Cj J sc J dUj-jj .Jjo^tjJ! IjL^J ^J-Sj OJ-^ O"^ ^ J ~*~ • ""' 7<>j^sji 
j«J3 . l1s!_Lj_«J! 4iILc (jjSu JL3 i iat i_jL£j_a (_£j!j_>J! ^LlLtcjJ! 

( _ ;r ilj_c.^j|_a^£L!! jl (((^jJJI J j I x " It » 'j i c 4jjL«J! jjIj-JI (Ji-j3 
j! 1 r IjLaJLcl dJJjj Lglx^aij ^j-Sj (_gjJ! (Chromatographic) 

. I_Jjj>.^! j!j_tl CjLcj_<j/ (j-C ' a I j seJ CjLcj-ijlj >JJjl*Iu 2jj .%»»tl CjljLiJI 

^jJsl jl! (j-aj • L^JLu j_uj»iLI (JjSLLI w iLlLJI (jjjLlSJI jL^>. ^1 L$jLs liiljJ 

V (jy^- <<3_]jjJ1 Cj1_Li£. ^J_lL>o j i uj (jl c_t^e_i iC_t£j£L11 CjI_Li£. ^JjJL-so (jl 
w A^T^ tl ^jjjLjJLJI 4jj_UiJtJ1 CjljLiJ! CjjJj 

/Filters) Cjbe-Juj_a ( _ ;r lc Vjl SjjjJ! cjLLlkJI jji>o f j^-" Cy° ^.'^^.'J 

*/90 (j_a CjI_Ll«J! I sejj '$ i(jjjj£LJI J j i n^jl (jyjLi Jjl n_gjLc ( J_ua^_i ^j-SjJ 

. (Crypton) 

dilj i(Lander) «>U .1 j tl« ^ | r Jij^>.jJ.I ^^-a-i-taJI JjL*!!! jl ga. 
(jljjl ^lili '"'I Llc JjiLkjj (_^SLI i4j^>J! CjLLlkJ! (Jjlrtll ^JLa-" i uj 

.(200 j 12) (jru 4JLc 
L^jjj ^Jj-Sj (j-uLp^Lj IJljj 4jJLXLo i lilj Laj. (<UJ 4jJLjjlII duL^j 

Cj jj< i oJoJI jJI 4j w j~ ij (_g jj! kil^jjUJI » 3Ja-uiljj aljj. (jIU (100) £y> 

LuLij-^ ^jj-ill 3j1jj>. <L>.j^ ^-^H ' iy^^J-^ ((i*'l 1 1 1 Lo » 

.4jjla (200) SjIjjs. (_^>- 
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. CjljLc. I j * " -Lc L axi . i^ajJI j-tLj 4-lIc I Oul^ I 

(jSLxj jjjiicj i^Jjia (ja£j cjljLiJ! (jla ■ v»»tl _,| jlL Sj-iia <jiu^ ! jl Lai 

<Lj_ala ^-J- 5 (500) ji iSjaia 4j>-jJ (350) OJ-^" ''jlj"* - ^J- 5 jA) 

J j I Be " 1 I 1 j tjl i (j^ " ^ ~" " LJ 1 -^!-^ :>, - 1 LT 1 * 1 '^^ ' O-aLjs jJUj 

jjy^t if* Mttil 

*Li3 3jlj_r»JI i ^jLj j^>- *U<p~ £tjj_U (ji ^"'un ' "11 LjI^ iZAzx-ui J-2jj 

. (^ 29-) ^1 3j_L#2iJ! cJsj j^4>^ l (^i^-° 85-) j^tAI! 

Jijj pj 04a- 1 LtjSjUa (jL^ Lx-a 4c.j_<_u Jjsi ^Lj_jJ I (ji Lgjj^>.i ilAxjM La^ 
(161) ,j_a J--^i li>3^ o' g-^J)" a L -*-'Th 1 '3^,1 1,11 tl IjILaj (53) lJ \c 

. 4c I 1 ill I lJ £ I jUa jL£ 
J j 1 h^jI (^Lj (j-a (ja£!j_l £tJj_U jj>- (j-a */95 (jl 1 1 i^ijl (jl"i m» 1 ntl i." 1 !*> i iij 
p j , _a » j 4_jic (jll 3 ' (J^^^?- 0 J 1 a '** c^l S-sLus^Lj i(j\j*jjILu '/2 i(jajj£LJI 
. «(jlJ5e_u_u£jVI » «b! LtaAselLa p J 1 eaju JLsj i(Zilch) «(_piijj)) jjt Lu>c I a 1 »l 
(_yic J-jjj V (j-tJ-J 1 n^j^fl -5a^>-J ^ 1 in 1 (jl (__,JI j j (JjVjJI OuL^ L -"*-'7h 1 
t JL>> 1 j (jLSLa (^ C^J-a^J _jj i«.l_U jLk-l (j-a jIjT dJLufc C^jl£j . '/(0 , I 5) 
. JyutJI 4\-r t'n 3j-tJt_) (J'C mi 1 cLILl (j_a j JL9 L^-^a (ja£jlj tC'lj ( ug 



iCjKj! 1 nil (j-a L^jdcl (jaSilj ^Jj-j (jl *j^>-^/! i>J-it (."it J-2J 

i. ' 1 11 i i(jjL«JLl a « jj JaJjjJ,! (j^-a-j 1 n^jVI j (jj*\ jl 1 11 II Qja Cj\-u£j5 (_gl 
(jl ;"il . ..I ^ tl \ . j '"'J J^*' -O^J^' 2j_J»-_jXI CjLo^pJI 4jLiiJ 

Ojj-jSLII (_gj < r^i r ■» i (jlsj^/l (jjs (_5-ic I ^tj_)J.I (ji (^ JiajJ 1 1 o^in LjSji^ ijJLut 

(jaJJLj l_J j i"i a i(_^j^M (J-A^/ ^tJjJLl ^ia 1 jjjl^ ^ i im^jJI i i i ntl (jlj 



1 t i . tfj_uiSj ^tjj-U tjLi t»l gUII ^j^* i Ale 

j_jj_U Cjj-ujJ<jl (Scoops) <(i_SjL*_a» O-aLjs C^p- i3-LaLJu 2 ^jj taJ 

jlIIj . (Microorganisms) «4JLlS.j 4j^==-a 
jjl i3 J_JL*_a 4^l_ui_^ (JjL_u^j SLjj>J1 jj-^- t^tJc-tU «Liilbt_a ljjLxj Cj^Ij 

Jjj-Ls (j Ju_a _}j^>.j ^— LJL -^ CjI—Lj^Jj (^t JJ ' ^ d ' nil Cj 1 j-j_o L£^ 

, 5jj Cj Li£"j_^ l5 ' -i J 0-iTl*J 1 jjjC < sj l^tHJ 1 cl)j-ij_u i JuiJj 

5 <,->L>.j j i n o uJI CiLcl ♦ miVI SjLtlu ^LflJji (ji j-A i t Jl^J w 3 La ' 11 (J-jJjuJIj 

- jj jc ' *a 1 1 O_r>o i __pi_LJLJ L^Jji_=*o J I ' ^JJ '^"^ <— _)l_i£^_a ^1 

j-SL-a-i La i>;r -ll {£j-2>*\ 4jj->»j CjjLlJ Li^ i4_ijJll1 tjr 3 3Lp* -S£>>J (jr^ (J^^-* 

' (-t-LcaJ 1 ^e-j-ua I j . 4_i j L^a£ Cj Lj^j-a I -S J f JlC 4Il1 llJ 1 4_i j^?cI(J 1 
fib? (j-o jjj^tb ^.LjLlII Ja^. (^jJI j-aVl fibjl JaoXI jjLllJI ^Jufc^ jcSL>J1 
. i^j^a Vxl 1 j-a^l 1 JJt ^-ui->J t j-tTu-J Li fiUj_ALa Cj^L>.j ^L-ujLi i(J^>- j-i V 

i _ ;? jLui_j^ c_<_j5jj L^J fiQjjj (jl ifiLuaLi. <( Ll>.jJ^_u)> fit! ^ljj-LI £)\ jl£j-U (j^-I 

.cbjJlII j>J_A (J^l^ SLo* J^>^J t _ ? j>.jJ cQiiL>. CjWj w i^Lx 
fil—jJ l_C ^JJLjso « fiLo 1 1 » C«J L£^ i ^SL1 1 ^Ja-uj i<i-u 1 JLA j Lj_Lu j 

. oj j (Degree of Resolution) J_j_L>»j «L>.jj_i ^ La ■ ■• \\ \lxJt jj < <zu 1 *43j^ 
^U,,.tl (Jr I^ CLjJi ^1 U^5ljj>.L (jrplLluJI O^ala I 977 JMi. j 



^j^. t <j U , " lIiIjlj jls [j^- 0 '^-^' l^^^I '-''^ 1978 j»Lc J^li- <1>^9 

1 r Jj^>-jJi,l (2) jajSj 3 nii i ntl «j^>- (jlf !j_Lal£J! CjIjjj i JJL>J,I L&jl i ..a 
j-jJ-2j ( _ ;r 3 Q^'C'C i"m ^1 nUtl (Jj>j>. (_gj-JI J-°^' • '- 3 jt> J -" tJ? ' i_<£jSLII ^JauM 

jJ! Jji i"i " 1 1 j-j^J (j 1 c i( I ) ^o-^j 4 * j a i " II « Jo_il_a>» aj-^-j-l Jji i"m 
•lP 3 J^' <j-° iJ^^ OJ- 5 jj J "i 3" ' " SjLa 3iaLc w apJ i (Automatic) 

Ja^a Lojj 90 

Li^ i^tjj-LI ^l^p* ^J-^ ^ ((^-iSLiL^)) ^jlxa ■ '• * (jj (J^-^II d>^-4-i 

(JjVj <jJI_Lfl> jjLi I ^>.j_i^> i« LjJLkJ! j^'^ (jl j^c i LflO ' a j«J I i ^jf L$j| 

<Jji i Ojj^j (Gentry Lee) j«JUJI <U^. ~ -^'a? <_dl_L&j 

I i J )Kj I i jjlj (jj^ la * J a i(JxSILmJLl 4^j^ UJ^.'JJJ uioJI £yz - S '_J>' cLi^sj_iII 
(Quarntine) « ijr =>s-us j^sc-a 4_!jJ_4J oj^i-I i^pajVl 



i«.Ls_L«JI 4_Lat_j (jL£ i^jdl jj_2JLi 4^u>-lj <j£j 
• jj>U ^Iz. SLptil JjVj i_al 3 1 ,.„;tLi 

JjMkj JUguaJ tyg| j£ t-fll ftCi , ,.l ^1 1978 
CjIjli jjs ouL^^^I (Pioneer) «j-ujjLi)> {jajm 31mlm 

. 1972 j»Lc ^ 

J^s- JJJ^J « I I -jjjjjLj)) 4_LlojjJI C-t-ailal till jj 
ljJL-a!j . 1979 j»Lc j j ill ,,, ^ Ja.j <-£j£ 

ciul^ (Voyager) «j_c*jt^3» (jAm 31mlm 
i(_£pAll j£ l^I ilSu ( nV 1 1977 ^Lc ^ ofjij Jl3 

CjLaLoIL&'iM ! JLj_«_i £tjj_tl l_i£j£ (JJa jJDj 

i4_j_Lc Jj|J j 1 1 3jijju>. 2 taa. (j-a Jj V 4j| 4jI nlr 

i aj U 1 1 ^Ir O-i-i^j i .ill »l nUtl (jL^ La-Lu 

ljr £ i l _y-a^L^\ ^S-LljLjj I. " i i lis (j j 1 n «J 

>£lj LcjJj j-vL ' jjjJ.1 i_al uiSu i ii V jIjlcV! 

(jj_L$_jj_a^l Lg-aJLa-"i i ill (^ylll liJJj (j-a i LaJLflj 
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Jj^/I ^Ljjjk^/I (Ji-4-l i£tJj_U i I_JJ^£. Ij-fll (jSLj ^sJj Mr) I ii 

g i nil J-j!j3 jJ^i <_al utK'.u^ (jTmnm 6^- "86 j»Lc ^yfl 

^yjliJI i a .^tl (JjIj! ij}^ 3 ^' !jJJL>.j . ' \phobos) (((j-ujjj^)) 

jrll 1 jjt i (j&jua ■ oil 1 ]j i 1 988 (j-* 

j»Lc ( _ ;r i j_2_«_i! i_gj_J! if.\ iia-flJlj ^jjJ! (jjijjLi (_p3jj>ji ijljj 

SLaLlLI (Jj i i ii (jj^ idjjjj^j^D j^'-l j^pajjtJ Lu_ol_La Lj-Ij-i L>.j-*-tiA 4 1 987 

^^rjfc JjJ j ui r »l glr £-a jjjLulli j<u 1 ^jjuid. ! ! jut (jl 4-«j>.j_a 

Ij-cJjjj Li^La ^It-uj's j r"i" j Ij-tjjjjj/j Ij-Liiaj jujjjJIj sLujJLl! LuLUj Ljuj^ 

.(ESSA) L^l 

. I 988 ^jJjJ I 2j7 I q it njLjLflUa (jl Jlj_a ^j'l'nri 1 .ill Jj^-L^ JJLr>o JLflJj 
(Jjjj-jj-Sd (jlj J » La-!l oL«_iLlij j_jj_U cjj-^d C^jJ! !j-fl> 4ji dJJj 

1 . 'j aj jjlj ( _ ;r Lc 'o^J^' <j-° o^- 4 - 1 ^ 'rl^' (Phobos & Deimos) «<jjjj^-oj 

<LL>.j »i Lga_aJI ^3 (ji *U^**. , ,. « 2 j I (jj » ^**'*^ ' tj' J ' ' ^"'^ L)^5 

jiiiijj.1989 jjlj^a ji-.lj!^ jj^JJ j^Vl j^OJI LikJ (200) LgjjLo 

1 JJt {j \ l_£j^)-*_Uj . j^paj^M j^i-Q^l^ (j^jJLfl I 90 4^Lt_u_o tjj's J ( 11 

ojJ^S J^i? 'JJ^-^' j*^ (J^ 1 :!^ i^JSLtj) ..UI U ,tl 3j_<u 4 j 1S1J (_g jJ! j -1 all 

.1^^ 9350 ^Lu 

(j-o i i-c^J (jjJJL>J,l (JJJlC «2j I (jji^j^S)) 3^^! ^LilS (ji>o Jiilj 

. gLL^aj i ..II tjl" i n-^ljL^ .Sj^.l ,%.Atl (Baikonur) « jjj^SLjLi)) SjlcLs 

cj jx. Ij . (Proton) S-lU^j i ..t I ^s* jdl ^jjIjj^s 2 La • 3^-^^' 

(1) Aviation Week & Space Technology: April 14, 1986. 



ijj^-k 3 ^' q c Sji^jI/LL 4jSLjj_a^/!j 4_uj|jj^/l Ji^SjJ! O-i^..} Jl2Jj 

<i i nt o ->o CjLa^Lc i^j^jjij—l Jj^-Ls'^l ^J)jLt-£3 3j-j>. J^o Cr^" ^^-^j '"'J 

(Danieli « ^j-j LjJ 1 -< ." ■ i (jJLul^B 1 1 it l-J-i-qJI icLu^aJ (j-CLujjjl (jO^j-^ 

(2) . & Voest Alpine) 



(jljjjj! I JLlJ joj it_^£jSLI! (j_a 4-ijJLa W^-* - «ULiAjjJI ^ j i aj i^JJ 200 

Laj j^-a jij^ 9700 ^JLj3 <LseJaxju (j-a cLj^ 4IaJb i— ijJs I I i agj j I J-a (^i^. _y>. 
.oy>- i nil (j-a SjJLx-a (jla l-La jjj i <~T{\ A nn i 

. ^ se La i (j-* jla j-L^ QjJ ulC Julj « (j-u » ^dj"^ ' 

j 0 n tl Jj^>- 1 0(j'fl J-£ (j'jJ-* C *-^J ^-^'j 'f*^' f-? LfcjjLS SjLo icLullLlI 
tjr IL>. tiJJ jij ij^paj^/l ^jj-II L^JLLiJ filiL»-o £-J-A->- l^3J (2)^-4-1 i^tJj-<jJJ j»j£^M 

(Hopper) (( 4-C JuLl^J I )) ^u-ul «U£. (jiU i J^>-I j-allit_a ^yJI <bLbVLi 1 JLA , ^JpJI 

dJJjJj . (20) JL3 4^1 1 .1 a \-Qj-a J^aij * 4_Jlu_a 

• f>j jj ' ^"j <LLo u-lljJlsVl ijr 3 (JIlaHj 0_iL£^ ^ljj-LI ^J^J 5 s *-* 41jJluj1\ ^i^>-j 
Cj 1 j L-iTlx 1 (j;j^>oj 4lbjj -j-u-TeTJ (3^H c ^ l ^- 1 " 1 i 4_lLc L^_Lo ^>4^ > 

* 

ijr ljjJ1 (j-uJjLi (^Paj-t-o ((jj-u^j^S)) 4_Lloj_uJ1 (^paj-C LoJ_t£:j 

(j^ * ^-j^ jt*. • (J_<i^t_) ((j^J)) (jSLtl/ 4-uuiJ 4_jL) ^jjj^ljJLl cLiuaj i I 987 
^PaLjjxt jj-* Lj^-* A5^J-^' U"J * l>^^ W-'- 0 J^' cij^"' (J^-l- 3 ^ Hrt H 

(2) Aviation Week & Space Technology: July 18, 1988. 



(J^>« JJjdl 4_t_LflJ_aJ1 £j3J_U_u 4_U_a_UjJ! CjL^,_^**( I il U (J' IjJ^a-a 

X 4200) I a it 4-SeJa.m (j^. 4-i3 ■ La Sj t—j^j^T [_gjl ia_u j! Jla ^Ir 

.j^aJL^ (79000 

X 9700) (^Jl JjjuLLi - oL,^ i uXI S~i t ,i La_Lu 1 1 jjt 

9700 oj_k2 i_^£J! Jj^. lSj-jIj j!j_a jLk^Li 0 ^j^-aaLS' (79000 

^ ■ La-jJ i LflJLc d M-d-ui-!l (j-* ^_yla-uJI ^j^>J1 i a.a * * ^jl j^^-a-i IlJj-t£.J 
w I c J-JjJ ^Lajjl n>j_ajSa i_i£aSLJI ^e-ta i ■■ 4^>.ljjs ( _ ;r 3 d ijri i nil 3j^>.| 

. IjILa^lj^ 230 jl JuLaJ «(jj^a-la^» ^»LjJI jl^-a 
jJ_4-slj iij j i 3jU>.j (28) _}^9aJI CjL^,_^**i i n a (J^>* JL>.^oJ OuL^a 

2 ! j a ■ ■■ II ^1 Jajl (JjJ_»j jcSLxjU (Hydrazine) ((j jjj 1 j j II)) jLiu 
Cjl j 4ii3jJI liLtAlII CjI Jl>.j (j_a (_£jj>.i <lc jjjjca i-l!Lij& C^jI£ La^ i. L^aULso 
. -ij-^-U (j\2>-jjlul\ (J-ajLJ (jjj^-S C-Ul?-" i ii a j a i r-Ti 

\j j l_}Jlc l**i a la idjjjj^aJa^)) i ^jl j-jj-aj d j a UI1 3_jl_a^/l ^ < a 33 

d 1^ , c.l- u j3 ^ i ni l <d 1^ . u|jj L^_a Jl^-**i i ,i1 m n i jaJ i«QjJ_>JI 5j j 3* 2 1 (j- 0 

LgJLajo (jl (j^-aJ (jl^ tr^' JLa^l (j^J • lii! j (Jj3 «.Lii3 <j-a-<-u (jl-jS'JJ-a^ 
Lg-a-La-t^j ( _ ;r l^. CjI jjjj/ j ifuC ^Jj-a lLLI jjj ' d 1 '^JJ c ^La^ C^jI^ iSj^jv^l « JLfli 

2 -i -i i a " i(Dpppler Radar) «j_Ljj j'-^lj" 3 ijii . ..II (>La (jl^ ) a& 

jl i ' 5 -i * ^c_jj-_LI ^-J^-J ^ ' " J ' * J ^LaJjjl ^jj-II 4JLiaj all ' gaj LaJLt^, ^J_ajLlJ 
ja£L»jjJ (J-ajtll ( _ ;r 3 3_jj|j|jJ| SjLs-jJI oJLfli Ijjj q\ LUaj'ii a (jl^J .(jj^lAaij^ 

I r L^jljjj jLul i3_tiliJ| jLlal (5j2) ^ ■ ■ -»~ I 3 ijii . ..tl S^j.^ 

20jl 5 (j-u j i a 3 SjJi J a «"i i ii L^jlj • Ij-^-a 80j 30 I J^>- a aje * a ^Lajjl 
cUljI/VLj (jia-iLj jj-J-I jL^J- J-" 1 -*^ O ' Iv 1 ** * *SjJLI 0 JLfli (J^L>.j . «LaUaj 
3-i£. U lu\ ■"«! cagj ( 1 0j5) (j-u j 1 1 ao3 i (Pulsed Infrared Laser) *lj_a->JI c^>o 

(3) Internavia 12/1987. 



iS-jjliJI ^ ( 8 "l0 ^! 100,000,000/1) (j^-^ 0 6-° J^'j 5jjs 

j i a ^-la ■ 3_}l_a jj-* lJJL?^-^-* 0^- J" 56-1 ^ 1 1 ^ <*M aJJt 4 0 ^ rt ^j^SJLl 
. (Mass-Spectrometer) w AjUll J_..^->"ll dilj jlhj £_Uaie3 (^SJ 1 ji>^' 
(3000-2000) Sjl^.j 2_jj_i3 jl&>- I <\il 3 mtt (Jus ^3 

JLs-j £-a cGLj/LlS j S\ ■ ajJ (_^SLI .(jjQi! (jjjjj£LI! (j-a Lcl + <"i jj-i^ajj iCjJ^S 
4_u^jj-Lilj 3jl>.j ^a-dJ La_Lu ^la-mil CjLo^jj jj-^ '"^ A ^ m A Lta^. V ijljljJ! 
(_ylc JLjj-J V ^Lojjl (j-a i JLs-lj j"i a j" I < 11 L&jJLS JjIjo 4ja Jj ^la-uJI JJJ ' 
Cl^i j's i"i"i 1 1 d J ' ^ > Cj Laj I < a ^ La (ji LtjSalLa (_£ jJ! J-a^l • Ij-J-a (50) 

«Lc j_o_tiaJ1 » jjt i pj -1 1 aj «U ^ i**< se a Ltiaji d t-td-uJI (^f*-* (jr^" 

1 LajL>.j j 12JI 3 jUr jj* I jufc La <jSLj /«Jj . (Hopper) «3j^L2J! 

. 4^j^cJlJ (Jj?e_*_a - 
■ 4 j ij 1 nil 4jlj1/^/Li ' UX\ jJjIjo jL^>- - 
. 4 j 1 njUl li 1 U (jji Ll3 jL^>- - 
. LgHj^Lt-a (j-oLjJLJ ^Ja 1 nil dtJ>o 4_]jHU Jjlj^o^l jL^>- - 
^ 1 Lca^ «Lc j_a^?e_a ^ la 1 ol ^aJ i 20 43lj-i3 JpLsE-iJ j QjJt, I p 0 J19_9 
<id J a LcaJl » ^J-ajtj ^jt IjjJLa ' ^jr^ij-^ ^J-^- 0 ^ *° ' 4jjJUu 

(54) 4jjj Jiii Kijj^l J» (<u^/l «Uc j I Laj (_g jjt ijjjlil! j-QjJ.! Lai 
.^J-aL^ ^Lc 3jJL «LLal_c 43j-^>.i w S u I 0 0 < a a tjL^J i Luj-S3 Laljj^^Lj^ 

«* )LJLiLa» I j la 1 --j jj-* 3 jj-h^J ipjl^a^ 4j^Lj 4_La_r»o 1jL^>. 4j1jj>.1 p_At tjL^J 

J) 0 c (jj-^>- 3-JjLi S^aa^ 4_Laj_o1^j i^Jaj_aJ1 3_ijjj C^J>o J_ilj ^jl J^SLa-i (Spike) 
j^c_>J! (_p_a 4_JL^3 jlj^ (j-a Q^Silj Lsda-m i_3jL^> La !jl ' j" ' 1 11 (50) 
ijJLut • ' ^ ' J^-°' 3 JLC (_5-Ii J-fl-b (ji 4_iSLajj . (_gj_L>JI 

i_iLSiLa-Li 4_uj/ijJ! 4^j_>J! joSL»jJLi ^j-SjJ i^^Ljj^^ i-i!jL*-a jL^->J! I jla 

(jiSLal tjL^j j^jLj ^eJa 1 ■■ lJ \c 4_ujL>JI i-jLlC. (jlalj^! t_JL<Tii! 

(80) j I j 2 aj j jo3< 1 1 SjLcLa j-iujj 'j-^* 1 ^' 5-^' J- 1 J^j ^1 "-jLSfiil ! JJt 
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Jjjjfi 4JLi3jJ! (jjjl_LiII 3j^>.| jj_a l-SJLc (_£^ej jjjjJ,! (jl^ Lj£ 

. (jLLu^jj-alj j-j^_t-£ij Lilt - 
. LaJl I aSljLSj t 3j u i .ill 2 < ( .i^U (j-ijla (J-"W^ ^1 J-C - 
. 3j1j->J1 CjL>.jjJ ( j_u_ulJLa - 

V 3Js Jl-i (_psjVI (jj< j -1 all Jjlj JjjLajJ (j'C 1 1 nV JLj/j! - 

(^-i^- ^1 (jjjj^j^a) 4-LuLmJI CjLj/LlS JLj/jV g| j*\ 1 1 11 V 3j^>-i - 

. ^l-^jSLII J^. dnjjjJ ji^' j-*^ j'- 5 'S^Laj (30) ^jlo 



(j1_<£_jj_aV!j (j1_uj|jjVlj CmAj-uJI »l <iU1I (j^s ' a-Lai! 1 Latjs I Ji I JL& (jl^ JLSj 
j»Lc ji>^' ^JJJ ' "*" Cr'l aVlj j ^1 iLUaji 

iS-iiejjjj SjLuj pj-i (jl£-o! jj ■ "~ (jJl JLa^l tfjut i-.»IU~j . 1994-1992 

4_tSL4-i 4((d)^jj)j)) ^jj-IT (jl 1 11 il p J o < (jl£L«L]j . tfLsda-m (J^^-^ (jl *^ -t * 

' *j La a* C.t- u j3 ^ i ni l ai I ijr 5 idljljjjj^j^)) ^^_Lsl (jl^ JLa£ pj (J-°J 

• jd>f j'>"' <-ajiS ijj>Ia (ji^ 
CjJljj_>«j I aj Ltli4 aj LaJI d 1 i"m La^lS iCjJJLlJ Ji^ JLaV! tfJUt (j? 

.JjLJI (4) 
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*Lut ~ j i aj (jl i4 1 3j^>.| 4J Cmi^i (_£ jJ! uiU IjL^J jJ^S ! jl£L&j 
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JjiaLLa (33^ J^-^JJ l4u&Jl&£ 4jj-^t_a ^Lo*! 

. Jljlj ' a uuSo (jl j-pJ.1 <_i£a£LJ! I j-A ^1 

Jijj_j La a" < 11I SjHill (j! lilljli jJujj 
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3>LUI j_Lc 1988 (J ~is>* «<2 j I j_LS_jLa» JjMJel Jl_Lc 1976 ,j_a 

£_$J nW Ou^>.| t T J j' j: ?-^'j *>4^^' .«2 J I (jjj_JJ^3» Mfl 1 11 

JL3 i ( _ 3 Hj t j^jjjJI £j|j_Jal! f_y£ 2 a LflgJU 3j^>-VI p j 1 1 aJ i_<-iL>. ^1 i ( _ ;T SLjj_aVI 
CjLjI j ill SjlcLsj iCjLojLlMj 3j_j_>J! (jjs (j-dljJ-J! »l ale Cm 1 liSI 

i^^j^/l LgjLuJ i." i « 1^3 J sLlU^jj^JIj 4jSLjjjs^/I Ja-ta->J I (jl JlJO liiljjj 

SjLC ^jlS ijJLa^H oJUfc t ^ JL ^ (jr^ ll — J ^J^?*- , jj *— ^JO^ tlilLtfl) O-lL^J 

. L^JLaOj (jl Lb j_jJl>. iCjL*L>o! 

j|j_C UUx ^£ (jj_jSLjj_a^M »l nUtl flj l£ ^' J^' <— SjijJaJI OuL^ 

4-SJL> Laj ' " i La I a» I i*l u d a b x a lOLjj-uLaiU! jji-ljl i£tjj_U 

j i"i a <L>.1 i n a i_dl_L& (jLs Ll) mi^Li (j^-Jj .jLajiill j-^' Ct- u j3 ^ i ni l 

(jl«-J j 2 La (jl jl Mf L . » I L^flJ I CjljLsol CjVLrca ^fl i(jruJjjJ! Lil£ (j-U 
ulii Jj jjs tHj I jjaa. (jl La^ . a, LuLu Jljlj (_£jj>.L> jl 4ijjJaj <_2jjlj 

4_jjLiiiflJI cjVL>J,I «u^sL>.j 1 1 1 j Lu (jjLul!! (jjjjjliJ 1975 j»Lc 

(_yjt-l! 4J^**i ui U « j^aJ^aj-u-^all^aJ t )) ^Jo-j I ^ *" (^^Js dJJj) (J_l4_ij . 4-^^ i n*T1 
3jL>. (j^u-td ' aJI Ja_)j ^ J^Q JjJijoj . (jrOjjjJI Lil^ (j_a (j-\^**< i"i a -il t -^-*-a-i 
• lj> n i im a Ij-al I -i ^ 'j ■ Jjl^jJ! jJLfljj! C t L t 3 » ((3LlL^_a)) 
j_al j»Lal £USLjj_a^/l 3jiis_ii! CjLVaJI »l air C-JLtJv (_^-JI (_Lal ^J(JI p-iti 
CjJLa_u (_^-iJI 4ji>J! lLIIj (J^iLi- O-u^jj-oJ I (jl i«UX. I j I V"n t^-^cJ i ( _ ;r a-L>- 
i." i 1 4_uLtii3 CjL>.L>>j ljljj^>-l J^ lOLiJLuLaiiJI j^i-ljl I J *«* 

jus ojL^ 5uSLjjjsVI dJjSUI oLa^LLI (j! 5u-oLi. .p^jtl Ciiib pJL«JI jLtaji 

I 986 j-jl—b ( _ ;r 3 « jljclI Liij » tiJ jSLa jLajjl SjjL^ ( _ ;r 3 i^iXLaj i A uS, 'i\ i."i 
J j»" i ii" (jl 3jLa_UI CjLVaJ! LaljJ (jl£j 8 I i ea^ Jsljyj 4 » i i h 4_ilLa 

' J ^ 4_^L>.j tdil^ i i n 3jutJ 4_aJLZLa Cilia (jr^^ A-uL-Ua-aJI I j" <1C ^ 

.(1990) e_>l^JL! SLcLJI ilt^l-c^ljSJI ^1 Jj^UI :oW^ (0 



126 



. 1972 ^Lc J£>. ^Ua-.t ^Ijjj 1 1969 ^Lc j^OJI ^^k 

sLjijvLs ^^jk >."' (jj-tJt <U-iLuiH jLj^M ^j^* * ^s-a_i (jl (j£La_i i3juJL>. JaiajEJ 
(jl i ii tl (J'aj-aj i A, 1 j* i 1 JalajJl I 1 JLA (jL^ 4_t-aL>.j i « Lluj » jLss_oj1 
(2A-J-S_jj_aVI -iljljJI Jj-i^J (Jjjs La jlj^. u\c ij-pJ,! l_i£a£DI I JLA ^1 

• Cilj f j « 1 1 nil JLa£. (J^l^- J.' a J »**tl ijr^- t^d>°' O^-"- 1 ! ijj' ' £ ^^d> a ^' 

(j^e-jjjlj " < .il <_3Jufc JjJLso ^1 »l aUtl ^Li-u-il iJIj-lU (j-u-ii (jr^-J • -5J-><1I 
Cy" -^JU (J'-^jlj *— ^ J '«!* nut I J-ii^. J^Li. ijtJj-U SjjJ (j- 0 ^-"^L^ J I 1 * *^ 

. (jj^ uuJIj (_g^L>J! (jj-2JI (j-o ^j^M J^Ltcj .njtl 

1— iLtaj-JI 1 Lg-a-Al (j-a (jL^ i3j_u£ i_s!jJo I (j-a (3^-M-<j '"'^ ~"JJ 1 ^JJL>. Ij 

1 1988 ^Lc (jjjj^ojSLI! ^Lai «(jLjcjj jJLjjij» ( _ 3 SLjj_a^/l (j^i^jJI 44^3 i_gj-J! 
L-aj^l 1 ..j (_£ jJI (Path Finder) o^^JaJI ' a uiSLtU j_aL>j_i ^^lc 2Laj>Li^aU 
cu>U.j (jlta " jl .2000 ^Lc Jj-Lv £_a a i tU i3jUJL>. Lo^aJa-iSLj _}L»_]I 

1- 1 j -w i«L<j/Lj» 4_i£Ljj_a^M r I LtaAl I SJl£jJ Sjjjs 4jl3J) SJj_Laj dllj (j^J 

cjjjJs (j-^' ^JL> ui U I jut 1 j tl Lajajijj jJLl (jjj_uSLI! j-^oj 

V LdJjj .1991 ^Lc Jm» jVjj (j^j^JLa (420) ^ juJ-L-u L^jLi ititljul 
<uSI LtaAJI cjLLalaiJ,! cjjL>.i i«jj5tl!L<iij)) tiJ jSU! cjj>L>. (jl j juj 

(j-a JL«_1? La j^JI i_3Jl^j Luj/Luj/ I sejj 1 aj 1 I 1 eaj I liil j) (jL^J . 4jSLjj_a^/l 

^ JLA Cj Ju>.| (j I Julj <La^sL>.j . CjVL?e_a a X It j J taj «L*_a^La 

<_u.aa jj-><-i (jl JoV Ljjlj .CjLc^j_<Ila (jjs L_uLj 5Jl£j tfJLijj La ,_JjJL>. ( _ ;r 3 
p ^ * rt J)L>J1 (jjLjuJI J-a^l ^ ' ga-Lfll ^aJj (C ai i j 1 al l jj- 0 (3 J ' 

igfajafri-qwi njijiiiti^me»u» 
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jLaJsl 3 I i ,i 1 i ,i ^-3 Q-lj-3j i n tl LgJillaf (jlll 2 j<* Llt-all jLaJaVl jjlc (jL£ 

j " j 1 3 '1 1 Jj i .ill I jut (jL£ jJia . Ij-aJa (1980) jJj jJa (Cosmos) «,_yu^aj^)> 

O-j-lS jj-oJ I »l nUlt jjjaoJ ' *j j i a 3 'Lj-'-aj ^t-Uaitl (^Jl jGj ijLaJsVI 

■ »1 i^nll «jJLx_a 
(jlnj Vj ijIj_<j/VI (j-a lia^x-a ijljaj^U C^^Ltl (jjjjjlLtl 

. 3_3jLi^a VI 0j_al ' LuuSLj V JL3 Jj itfJICjjs Jj^ 4 j If I 

s Lcaji!l j Lag Jj^l (jrcU-LaJI 0j-«-3 J gj i ul (jl i3j_i!l? 4_uLii3 CjVL*-a 
jJsj . I 957 j_ijj£I 4 ^yfl « I -i^L-uj j ( no . (jjlLaj! (jl J-La 4 'ijt i Lilj La (_g jJI 
*_a (_gjLpJI jLa-L^m (^jj i«U 5 'j a » a 3 jLjJit^iii 
i<_jVL*_a Sjg. (_y3 *l jGjVI J La^ <U (jL£ (_£ jJI j . 3j_u^ <Lul La£ CjVLxjs (^jj 
1 1 1 a CjIjJLSj CjLuLSLal jj_a ja^JjJ Laj i LtjJalaj (^JJ Q^jSLjj_aVI J-a-»J (<u 
>>-ljl i L^-tg. ill Jjejj (^IJI 4_l2jJI o jjk ^yflj . 

tfJLA <J1ul£ JlSj . «4jjI jJil Cj LtajJ, I » (J^^LULi 0Jl>.j crW^-?^^' jL>oVI 

si LeaAll j^'-^ (j£La_i i^Lt-aAJI (^3 Jjljt-a ^^'^*J" 3Jj-La_J O UajJt, I 
(j'ntlt ^LS-Jlj 4iuJ,l aJJt (J^i-j (^Jl L&jljj J-ajuJ i4-iig j-<-ujJ (jl -i'^>J 
.^qjtoJI 3_}JJL^_a - 1 ■ '-a ,-i U a i L^J ^i uJJ V iSjJULLa .4_L)jJa I^JLa L^_tj3 

0 j_a> (j-x JjVl Jt!-^' (J^-M (j-^ J-^- 1 ^ (j^Lt-i-ap i ,i tl jUoVI (jL^j 

.«4jjtl!l)) (Salyut) «Cj^jJLcu» /«ujI C.-sj SjjIjlII .-.I tajj I 

1 1971 ^Lc Uj-J > I ' aj 1 1 ( _ ;r 3 O UajJ, I ^JLA (j-a i » ^jijo i_i^L»jj 
iSjJiJiILa Cj^>L>.j ^jjjs L^j (SoyoZ) « jjj_aj-u» r I LaAll (j-^m ^Utlll t_^L»j La^ 
CjLWjJ,I L^lS Cj I Jj (jylll oljXuJI i>J-A J^Li-j . 3j_u£ ->l j Ltjl jj ^ J-S-J 
i>J_A jj-* w T **' ' ' "l| jl_r»oVI jl ♦ mi tjL^ t«Cj^a-LJLi_u» 4jjIj_LI 
jjLJLj (jl J S a . " r I La-fl-1 1 ( _ ;r jj j a" i uXlj j<ul jJI jj-LaaJ I )) jjt iCj^L>.jJI 

dJJi (jL^I s Ij_.j ijUa ^LL (jL^ i4jjIjII 2 U ^ 1 1 j| ^LU 

jljj (j^-j jjX cjjLoj t*JI_La (jL^ jl . i>jlj-a I jl 4]^ p Ult d 1 1 11 itL 

.sLl3 «LojJI J^uo (ji^. r I La-al I 
jlj-Ia (j_a 3_^j_>J| 4_ljI j e. I ca-flj I lilt-la.! ni OcjL^ i jjJil tfJUk JljJoj 
1 " ' I La-aJt Ij ,_psjVI (ji_i jjJLjj ^jj-j j^c. (Progress) ((,jjijjj>.^j_i)) 
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j se * ' ^ o La j * rt .-»tjU-w jt^">- i t^ILu^ i nil _}L>oVI ^jt p i n"j-i dJJ!i 
!al . A^li-ui » I i 'n n 1 1 I jj -S^J-J J>La CjLjJLlJI JjJjGj i J^jJ,l 

(j_o 4-jJLc Jix-i i » I i a a 1 1 -iljlj-J tLxmAlJIj ^ j -» i a II j 4_uJlxJI CjIjjJUI Oul^ 
\" i a \ .j A , ,.t1 (jl^ ^-^i- 3 *£^i>-^ C^- J ^ ' t3j-u_u_a ^£ CjLlojlJI j-J^I 

CjI j i i .i J-Jjl JLLaj jJa ! JJl^s a\ i'n rill CjIjjJjs J£ OtJO -5ljl>!l -i>»-J 

.^QlajJI 4-uiaJ I CjLUsIjU^I <■ n«v 

^L3j^M J JT 1 11" l^>-jjG JLS "-"'Jj'^J-^l I i^a-^JI -s'jlj (j^J 
J_j^>. 4«Cj^_j_JL<_u» Cjl_La^s_a (JtP* Cr^ ^l^- 1 -" ' r* I L^aAJI ijr 3 pLdgi! ^ J 1 uLuiH 
. 1986 ^Lc (j-a I*Jj I glxag ! (^ylll 1 11 tl » (Mir) «j^-a» CjUa^a 

jl^_)_II i>J_t£. (_gjJI ( _ ;r <-uLJiJI (Oj-II 1— al » iM SJlC J-Lu j*^J' 

jLaj i_gjJI i(Sky Lab) (_gl ^ . ..) «»l <i ..tl J_a-«-a» 4is-j iQ^jSLjj-o^I 

. Lajj (84) j^kj i 1974 ^Lc ^ 

Jj-r 1 n" ( _ ;r 3 I ^j>-j jG jjs lO-i-i-Sjj-aJI jljijJI ^1 Jl^o JlJ JlxjJI Jj j 1 11 
j se t w I c «j-i_a» «Cj^_jJL_u» <Ljj1j.11 < " 1 1 la >i 1 1 ^Ji.1^ Ji^x^U 4_Lj^Ia JJLa 
LLjLj q\S i_gj_JI ( _ ;r SLjj_o^/l t<tSj-J1 ^° lS' ^°Jd (^) ^-^'^ CjjI£ 'j-JJ-o 

(185) j<u 1 Lojj ( 1 75) (<u 1 Lajj (140) (^Jl 3jII aJJt ^j->i3 (<u • Lojj (84) juc 

j»Lc LajJ (237) a \-xJ& CjJ» ir-i j<u 1 Lajj ( I 50) j<u Lojj(2I l)(<uiLajj 

. 1984 

^ La 1 jj jj j ui cLljLaj (j-a t_!j-2j j-!l J-AjJll t*4>^l I Juk (jiso J^j 

.«7-<ZJ3jJL-u» 4jjIjJ.I 3Jaj>J,l ^ jljj 4j}1j 

1 L^ic (^jJI SuiaJJI 2 jiitJI J^ii- 1 1 987 ^Lc ^ (j£LI j 

j r Jljs-! (j_a t_!j_2j La 1 Lojj (326) jJLl iljUJL>. l-a^j ^j^UlJ^^juj JIjIj 
JLjIjJI ((Q^jIjUI)) I j_4 J La ; oL£j -J-J-a 4jjljJ.I 2 U ^ 1 1 ^ \j-$-ui 
LajLcx. idLainJI Jjijl (Yuri Romanenko) « jSLLuLajj ^jjjd ^ylj^Sj . nil 

i>^Li_aj ^- 4 -4 J * iS^J * ^ ^ a ^ «Lcj-*_u_aj ^ La ) w LaJe * ^LaJeJ JL>. t 

i,_PajVl (^Jl L*jkJ^.i JUcIj iSii-jJI JLi^l Ij^C Ji^ Sii-jJI aJJt 

<_ 'Mnt 1 1 1 eaj I (^LMI ■ CjLj i<i t-jLuai JJLiJ - La Lajj ( I 60) Jjlj 

.(234 ^ 2uLJI a^jll-. l ajSU :( jL^ (2) 
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jjjiAj ( _ ;r a jim n_o 28 ( _ ;r a ojl>.j « jSLLuLojiji) La>L$j|j 1 1987 

dllj Jjlj i » I i a a 1 1 ^1 'j « i a 1 I JjLc JL3 i« jSLLuLajj)) (jl 3_j|jJiJ| 

SJl^s 3_jjljJJ 4-IajJl I ^JiJ.} (^jJLljj JL^-L^aj (jl ut\$ 4_Ll1^ jj j « 

OJlj* O i I J jl .(J-J-3 (j-a I J » ta 3 j __ :T ILl 1 Sj-tl ^j^- I jj' a 'SjyJLSw £ ^-*-"W^ 

, ( '*' ) JjiI^ j»Lc (^J^: IjoJj Lojj jjjj ^1 iLajj (366) 3jJ.I 

j<sJ nj^-f^J -0 ^' «L«_L«_LI IjL$jI £ ^!^h^ _jjjJ I CjljLsoVI ijJLfli c"luL^ 
Lais Jix-l dJJj (j^J . 4jjj^l_La 4-Laj£ (^r^C I J a ajj ijjjjliaj (jl ! j i 
iJluL^ tS-iIL^Laj i nil 4jj| jJJ U^t I i{j^&±j-a > i\ -j< U U ^. 1 1 JaLj/jl 
JJ_LI J j -r i n't Laj ,i_i£l^£L!l ^1 \j..^ll (jjj-Ia (ji^. (.^Jj^l ajJaj-JI JIUj 
.4_iLiJI JjjJi^tlJ ^jj>.| 5^Ja3. VI ' g I ' *a all (^^Js c.L"_J1 <J^laJ 4_u_uI_lSJI 

(>JaJfiu>JLlj jlj^j-llj c.1 o 1 * II a * (jj-II * ^ ' J^ill j»cLiu_a CjIju 

(jf .c.l_Ua_aJI ^ O-j-j-aj i nil 2_J|j2U oLvLtill c.ljl it^-iS^-oVl 

3jL£t£, d 1 1*11 1 La pi L*a-AJI i«j^?E_(JLtfuj)) pi LgaAll t_d^£Lo Jjljlo*! 

Cjj se-jJI jl i n a ^ I c i 1 j i u-fl i O-Uaji JL3 4jjLi^.J i_iaj3 (jlj .i_ujJI 

(j-o jljjJI jLajl JjLu/JJ i^tjjljj^ill i ii-i 4j<j>.IjJ. aA\ . ^— A T t CjLcLu^iIIj 
O-alj Sj_o 4_LjLUa_flJI Sj j i nil i_k3jj dJJj ^ . "Vialj , "jjj Ltajl J_t£. dJj£_ll 
L^J^Li-j .((c-ljjjjiJI ^ • a 1 1 )) jojj/l a « xl I Lj-ilc jllal 3jLa ^jJb^ i Ij g i"i (32) 
4_j| (_^-^>- i4_lJIjJLo CjIj-oJo ( _ ;r 3 sLlLi^ jj^J I <LiSI <*-Atl CjljLjoVI O-uj 
ic.ljjj| ^1 ( _ ;T SLjj_al (*^c ^J^l flj talll OuL^ ipl jSI i ^^Vl jjlj_LO 

l^jJI ^L«JI jjtj i JLlU (_Lujj/ (jic 1 986 ale J^Lk^ • aliejJI "dla. (j^a i-^j-aj 

q-A J-5-^l Cc-uij i ii tl ^.J^r'i i nlj . 3_jSLjj_al CjLJUx. (5) JjLiLo 2jl -i c (9 I ) 

. jjjlj^jt ^ g^i (800) 

. l995-i_itSiI "bsUI "ij; uaXI "j'^jll--! a-,^A,„ ^ 3Lp>JI r^ljt A .u,,i (3) 

^ flj LaJU£. 1995 ^jLa ^ ^ jjl I j_il (l_3^LJ^J ^^_JL3) j^j^JI ftL^aJI OjIj j^L^J (*) 

Lsjj (438) (jju*) ai^ai 



ISO 



£ya X ' nllj ^ gUll (jjLaLlll jLjJa^j ijr 3 JL>.1 ^jILuja^ i nil 

p J o ' aj jJL^t-a ijr 3 Ltiajt 4_uj)jj^l s 1 L^aAJI 4_ll£j iC ^JL)j' tjj-^ 

^Jj ' a ^11 * ' tall I (jjLaLj j-t-aljt Ju4_i (jjLaLLll 1 J-fl> ^^"i i n a £_*2jj1j 

ijJlj " ("i Lj i^^LtJI i .I U (ji^- (j-t-ul j i nil jL^jV! ^1 oi-j-j^ I joicj 

Ljj^j_u (Jil-^ itilJlilJI jqJLjlII (Jj-i jj-a « j^J^-<-u» ^j a ■ '• Cj^L>.j pi Lca^ -iljlj 
(ji^lj Ltl JU 3jLjJL>- 4x^/1 j i ill I tUolaJ dllj (jl^J . Ljj-JLaj q\~ i u tLjLaij JLl^JIj 
sLiul j i ii (jj-Aj flj i"i^Ljj^>. (J_j_jL?e_j_a» (^,JLj_j_9^_*_uJ 1 (j_u_j_jjJl L^jIjI * mi 

.(jj^i-VI ^I'.A'.VI mJ| (Glasnost) nCu uj i . .i^LjJI)) 

i«L^.lj_u3J ^lia^j ^y£Ljj-a^M JjliLll lj_A (j£. (j_a £j?ejlui (j_« (jl^J 

i (Sally Ride) « ^L-ud Sj^I^jJI (_,-lj^l <LiSLjj-oVI tLUaAll SjjIj 

jl -» a )l CjjL>. * )1 i t nt ' d » CUAl^ (jy^-11 3~^~"**'^ *LI>J ^£ 1 j C^jI^ 

JLcl i ii a ' ■ a * " lJr £ (_dJj J_«_i C^JLi^. (_yJ-llj • 1986 j»Lc ajje-JI 'ill i-d^SLa 
i." i ilr I jLa3 . ( _ ;r ja_uljIL<j/V! ' t-jt^-»~H « Lj/Li» 4jSLjj_a^/l f. I i a a 1 1 5Jl^j J^^ 1 - 0 
L^j^/ i -1 1 j i a 1 1 L^jjLj. J£ 4-iSI l^liUI 4jSLjj_oV1 SjiseoXI CjLjVjJI ■ La La 3. (jl 
(j£. '" ,a J ' =a '1 LiJLu idJjSUl d La i "lj_' ?l LaAll ( _ ;r 3 3j_fliLi CjljLjol Cjj^j 
jLjoVI j n~ i ill L«_Luj . ^tjjJkl ^3-^ (jr^ J ^"'^ Cr'l ' " ' "*" '"'J 'J' 1 "^ J^*^! 
(JJj La * ; (j^_jSLjj-a^/l »1 o LaJI (Jla i4_ul_Ua£ CjljL^ol ^_Ld_>o (^Ix-Ljja^ i nil 
(j-C (jj^lV-, a p-^Li LlLa 



LaLc j ui C (j-lj! (j-o J-J-^i j_La Laa-J (84) J_t£. IjiA^cILa ^^^Ljj-a^/l 
' - ) I »j LS -i * t^jILijj^ i ii T1 J)j doll L^L)-**' « ^JJ ijr lL_u» Ouj-Udj . jiQ^j 

(Energiya) « Ll^j-j-jJ! » ^< m 11 Jjjl>JI ^^L^j . ntl j^jJI ^jjLi^s CjljjJLl 
SjJlJLII ( _ ;r J3 L^-lLc ^"'J *— ^tH 5 " ' ^ ^!-^-i>- 0 ^' j-3jJI ^JJ I J ' "* j <L-uiJl11j 

(j^-j « juj (^Ljj/)) ojjLSj .jJ'j-^-^l J^'j- 0 o-° J^' ■ j - JlC - iSJjjuJIj 
^_j^>.jjj ^1 oij-i^ulj jl j-"-^' i_al uiSu i ill Jl a'C" i ill ,_£jjl>. 

JiTLi-a 4_aLai cJlj La jjjll ^Jl Jj^aoJI (j! ^Jl blJI^I . JjVl oU^VI 
5jj uujl CjIj JLlII £_oiaJ C^ 3 " ' L - La ^' ^i^ 3 4lai. ^1 ^LbeJJ i3 aj 1 n-vj JLnILa 
( ^^c \l .'--'a . CjI jJjj/ SJlC ? LUaAl I j r) 1 nil (3^-^-° (J-* ::= -^ ' -^JL)-^ ^JscjLflJtj 
^Jl <iJa_ALa fiLt-Lflj-o (jl jj^Laj C*~^ i4-)J(a-tJ1 £3jJ1 CjL^j^t_a p j o LaJ ^jl 

. JLsu ijLu i L^_u_aG (JjLt_uj j-jj3^a3 £_a i^tjjJll 
Lj-jJ i a (_3lj-_t-£a_iVI ^_o*jJj 4jr I| l_Aj-jj-S3 « JUj 4jr JL_o» dt^ulj 
SJlxHJJ CjLjVoU (jSLaj iy-^ 'J-«-aJI jLtcl jj^j^Jlj i^ijjJiI 1— al u&J 1 ill 

cL_L) (jl— 1 ^L*La O-ij-uaj . (^yZLu^^oj-aJ I J)j A"tl ^La( 4_ul_UiAll I gXu A 3jl «"i < nl 
(J-ajtJIj tj^'J* 11 4_jji_j£ p U**t 1 c L*jIj UL^^J ' " 'J 0 ^ Cr^" SjlcLs 

. ^jJls. j^£l Jt* (_j-1I ISLjj-a Li j_i2jj ij«JL»JI jl laj| Onl" i n"i 1 1 1 4cljjJlj 
SjLjIjJI iJJLA I j ic ( _ ;r lll ijl jj^l (jjiljj>.| jj-^ 4jtj ir-i Cj^V JLaJj 

. 4_u_ul_u_aJlj djnUtl JaLt-uj^l J-i^ (jr^ 4-iL^-**t i nlj Ltj^ ^Jlj-o t4x.L> i"it1 
^1 <i I ♦ 11 ^j_a ' d-lAJ j^jJ (^Lill ^j_a 4JL>. ^j^, 3j-AJt_a fiLa_Lfl_>J1 ^5 ClijL^ L^J^ 
(j ^ * p j ' rt J j"'^ ' " ^ ' ' " ^ JJ L^aJ (^IaJ I 1 > ^ u£[ * i\j * 1^ >, t 

:>1 ^>JI V JlUI 

J_Lc ^gjJI (jJjjJI J-ajJII JU-d J!>Li- L^S^Ljj-aVI «LaJj(i! jjjjj - 
p_A^ IjJij (ji i I 987 ^a-u Luj^ajJL^ 4_iVaj 4_uLUiill « La^L-oLi)) SjLcL^ 
. jjj-ll (jl Lajj i d 'J ^ ' 1 " " I Lalaj. j l^a^tj I ^jaS& C^j-i^^juA\ 

(_£jJk p-Ajj ir-^"i j i n ^JLkJ ija^jiaju ^Lcjjlj Jj ip ^"i i"i (t>± (_g jJI j-a^l 

(_gjLll (John Cassini) ij . Q5^>-» t;T S-jj-aVI joJUJI dilj ,j£. J^j 
Ca-L^j i ii II J i ii-vj :4Joi t—i^l jSLII (j I Lajj i uV ^ i j a Sjl-iJ (j-lj-y 
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^jjjqJI i^JLc JgjjJL) h ihVill 



. « Jl>.lj O-Sj ijr 3 ^L^-* C'-t-u J)j flJelH] ^s_A 5 1 La * i L^-Lu iSjij-ill 

.3 ocelli cjLV^JI 

^1 <i 1 ♦ tl (jlj 4JlLal t-Jj-usj . <JL>Jt1 (J-oAj ^£ 4_jSLjj-aVl Cj1jL>oVl d)jjL>o 

i>^^Loj ^jl—i iJL>JL1 \jJt ijr 3 i _ 7 £Ljj-o^/1 jj t^3 all ^JLo (^^i^. MlLo ujj-lIsj 

jj j ui SJjlj liilj (_)_La (3^' lS 1 -^' " Wj^Jr!- 1 ' " ^JU Lual I CjIjJlS Q^jJaj »" i nj 
jjJla (James Fletcher) «j ifulula ^jm^jo^s <jl£.I n_g j-iAjl!! ^j* i,«U (jlr j - 
fLljLj o_aLa Ul£yi £jl 1 1987 ^ijj ^ nillajT ^j^aVl ? L^AJI SJlfTj 

Jlj^>.jJI Jit n.i L ^-" 1 -!' ClLLsl mi ilt ' t— i_SJL£J nCjL^LiTifsMJ i_dlSLa» 
p )J 1 4_H_La^>. «^ ui "1 j 1 a » i a ' .^tjjJLl c-t^^j ji^l ijr ll jG_4_i ^j-*fu_J1 
^LiJI (^Jl tilliAjl)) :«Ujij 2000 ^Lc J^. SjSLl^aVl - I JaiJl <_sljufcl 

( _ ;p j_Ljj i ( _ ; ^Ljjjs^I »l i a all ^aLjjj IjJL^a JoLiiil! Qj-p i3j_u^ 3jjLiAJ 

^**. j^j— 4-1 g> A". 3jl?eILL1 cjLiV^J! ^Jjljso i3j_ijL>. < _ i Lj * s 

, II r I . ^ A 1 1 

cjLu!j_iJ,l ^Ir (jlslj^Vlj njJjSUI (J^LUI jl^Ij^s J_y>- 'S-iJ^j-I' cjL^jJ! 
(Freedom) jl 4j^>J!)) S_*jIjJI S_iSLjj_aVI s I lAaJl 3U-». 3^-^! 

^ i, i a 4^j3j iQ^SLI! L^l uiSilml ^Ic 4ljL>JI SjjlSJI (Hubble) 



I JJ 



)5_LUi3 2jUAt^ 4j^jJI jLcl j2JI Jls-I ^ 
<Li5l ika II LliljLsoVI 1 r »lj JaVl i-La-xl cLLLIj i a^jaJI lj-4> 
. 4_jSLjj-a^/1 Lj_Lu_oJ! jl i^Cox S j i nt l fil tJaAJI -iljlj 4i_aL»_aj t4- u - tq 3 j i ni l 

. jjjljj^ajl Jijjsj CjLjjLij^j i. i < ill ^->JI CjVLsca 

J-j-aj i^j-II 1 (j £ aVI (Jlil! (2>^ cjLxjj_i^UI tfjuk cjj-i£. IjiSL&j 

i— al ill's" i ill d-t-ul j t ii ( _ ;r ^ j\l La »VI jl .j i^ll ( _ ;r I^. w ^l lia-all (J-«-«-!l jjjlaj 
jj^L^J (j-^ 5 " 'J 3 1,1 (jj_aJI i U t nlji ^1 Jilx-i JlS CjI j-u-u (_£J-o (_j-Lc i£tjj_U 

. d jlr -iljlj Jsa^j_A 



dJjSUI jL*-ajl 4jjI£ Jju i<LiSLjj_o^I 4_uLiaiJI 3_i-i£jl ^Lvj" i .il (Jj>-I <jjs 
j-jjLjjJI 4_jJI i " i j**" I Loj ""'I S-jlLseall 4_t£. '"'j A . ..t l_o ^ ^-Ua ^i^j t«j^?e_LlLiuj» 
i— llj La 3> ((^jL^jj jJLjjij)) ^ySLjj-a^/l jj-o-ujJI jJtjl id)L>.ljIlal jj-* «Lu5_*_ujJ1 
j i ii i a. i j * , ,.* tf |_Ua_flJI 3JljJl>- 4ja^LLajV iJI-tS jj| Cjli 4jJ_loJj 
. Ls. j i La j^l ^jLiij jIjI Cjlj 
iMj^'C i n»tl <UjI l^AJI j-oIj-jJI (j^J J ' eaAll ( _ ;r a> i " ' I j La >■ 1 1 a JJt (jJj' ■ tJ "J 

I lia^JI i— al ili^ "i t iiL 4j^sLi»JI j-alj_Jlj i3jjLxjJI j-alj-Jlj 
( _ ? SL! i3j_u£ Cj^I i h"j 4j(jj/Ij CjLo-^Li^j 4jSLjj_a^/l CjI^j_JoJI O-lLlC Ij 
jjl (-J -Lc • £-3 jJI £tjjl JJ-aj <LjSI i^aAll (J-2-JI (JjL-uJ jj^iaj JLx-a ( _ ;r 3 (j-ua Ljjj 
SLmjJI ^aljjJLi ^ fl I «" 1 1 Cj^L>.jJI s I i a a 1 1 ijjj£_a Cj^L>.j a i 

: j __ySLJ 4_uLia^JI Cjj^tjJI j^lj_a (^yi^. 4^Jj ^1-^-11 '-^^■jjj 
IjrS ^LaJLlVI i "'I j I i c 4_<j/IjJ w I C w SI i ea all ((JLi/jLon j^j-o j^Ji ~ 

3_jjI jVI cjI jl j_oVI '"'I jl-i^j ij^ajJI ^cjjIjj^s Aj^J JJJ L^AJI 

d jj| Lca^JI ■"'! Laajl la (_pajVI jj-u 

a , ,„;il a^jijUi diui 



I J4 



^jL-ujI) JL-ujLi 4_t-aL>J1 cjL_o1jjJ! ^1 a'C" i uL « j^ mi » j^-a < - 

(^l^. jjl-jS-JJ- 0 ' -^'jj Ja_a^J SjLJJL>- jJslj-a jLlo~V ij 1 all ^1 «Cj_ojjj» ((_jJT 
CjLu/ljjJI jljLclj . 4jj_a^ CjIj g »"i 1 11 a M-aLa^ 4->JLi^5 l)J^ ^^r 1 llJ ^ ' " 
i^jLil! (jj-oJI (j-a (Jj^l Jii«JI SjL^J (-;r 3 CjIj a »" i u U OJLA i iijUj sLi^sLiJI 
w I C 4-Ut-l-J-taJI j 'I La-U (J^ i"i i ul Jjj^"""'^ i Lg-La ,j}^Ltaj^lJ 4-aj^La QaSill 

(^-3 L?J-" O^-f^i) -0 ^ ' (jt-ljj 1 11 U ClLc-jj irVl CjJLs-i J-g-JI (_>»"" Cr^J 
( j_a jL^ . &1 L^aJI ijr 3 taj 1 I 4_j_aaJLJI L_s! JlA^M (j£. j j «j i3_}JjLLa Cjl_u_ul_La 
George)« £j_o^>.» (dJI j_iT) (^y^Ljj-a^l (jji-ujJI i_ijLi oLseJj-LaJ Lg-a-Al 
jSLI 3JjjkLa jl 3JjjkLa CjLal u&xuiVl f\ CjI J14JU LlaLal jl» (Bush 
(j^a JLjj— a s-\^jlu ifib a Lj 2 II c-^s-i (_£J-JI j-uSLII LLaLatj . 4 j i n a <"ill cLc^_a_>JJ 

. « jjjj,! j^ic ->l j 1 j j»Ll2J!j -j -1 all ^Ir jaj*.jJ!j ciLal . nVI 

Sjjl_j_a» q} 4_lSLjjjs^/I 4j-i^JI S^l »" 1 11I CjJlcL-u (_^<-JI (J-a^aJ(JI (j-aj 

( _ ;r i (((jLajji) ( _ 3 Sjj_aVI (jjijjjJI Lgiicl (jl jj) j 1 11 (jylll « ( _ ;t j»-uIjIL<-uVI ^LajJI 
L^lJuj (iu jir»JI jL^ k( ^^jclII i_ijj>.)) ^uj/Li I 1 a 4^^jjtilj 1 1 983 ^Lc 

^Jl O-Lj-Sj 1 11 II gj-aJ ji-l iljLj) £±i JL3 SuSLjj-aVl ^^Lc^l JjL-ua 

jj-a-ujJI jl ^a-£.j i^QljjJI (j-u SjjLJI » ijr 0 -^ tj ' +**""' I (j-* ^^'ihdj • \} J .'^ 

i3j_)JL>.J 4j^L^_a 4_jJj^ CjL_oLu_o J-aj^j ^^yji JL^ i (<(_a^ i"ilLlj^>> )) ^ILtjjS^aj-aJ I 
.t_!j_>JI aJJt (j'j-i- 1 (JL*-" 1 ] 2^ Ljj (j-a ijjijLj/ Mji-uj (jl^ La l_iJLitJJ 

(jl-^ (jr-J-II Sj_aLjJI CjljLsoVI Lg-j-fl 5jj tali a Lij>. jj ^jSjlj i^^yjj-jLiJI 

jl mi"! )l JjLaJL] ^jJI ^Jl^jJI ^_a t^l LgsAll i-il^aSLa L^J ^a-^J 

^jSI LtaAll ^L^IIj ' 2 c I I ' a 1 1 CjI jlaj. 4_u^pSLjJVI 1- 1 1 .iljjJI j*l JLa-"i 1 .il 

JaLtujj . 4^jjja-uJI CjLcLkjI/^Ij 'j3-f^ diLal JlicILj/l liujijjl I j/ a J^JJ 
i^l jj^Mj ^L^Jll SjjLujII ^tjjl J-i^aJI (j-a ^1 J-ll-l 3j_aLc 4jLu/jj i_£j I I JLA 

CjLcLojjl ^1 (J^-^^lj • ll)lj-* Ji t3^^ J (jt^ ^-lljLill 1 a * p O^-*- 1 (jr^'j 

(4) Time: July 18, 1998. 
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£e_jj1^_i-a_J1j t4_l_}L*_U CjIjjLL^J! j^pajILjGj g I <>»At1 c\JL&l_tlu 
B j " j e I j uall _j «jj_AI! j^ljLaji) i«3JtL2J! (j^. 

jLaJa}U 3_Lj|_2J! 3 A\ tXa-j >JI ^-jjIj 11 j ^jj'j 11 3J3L2JI 3jjj_JJ! 

■ 2 1 \ ^jjJiJI ^^y^ 4jj£L*_ojlJ1 ^^palj-C VI 3_a J_>J »i ■ ga all «L>.L_u ^J^r" < n 3 JL)JL>. 



. A \ i 9 3ji^>^_« ^^SLj jqJ i3j-u^ Cj 1^ Miia (j^- {£ J " *" 9^ <"i"L)j^>. » 
Jijl—l jj>.Lu {jja jj-^J^-Il cJ^-i j-«Ho ^jjLjGj ^ o i ii l 1 JuJl>. Ij a 9 i-LILlA 

. d j o 1 1 ii 4_ul_tia£ Cj1jLr»o! (j-jAscgJ I C^Xu (jjLaLtJI 3jj)j-tiaj ^jl_u i3jL)JL>. «L<jju 

lJ\J sblill J_4JJ^ JLlCl JjJi^- =L«jLS (j^ '(^jSLsJI I il U jjlt'l 

^j_9 J 3 * ll (_£jJ1 mi"Lij^>>)) (j ^uul£j) i ntlj id^jL^jj)) 4jy SLjj-«V! ^ i hj^jJI 

jl 3_jSLjj_oVI ^y^ulj"! i ,iVI ^LajJ! SjjLus ^Usj^s 1 1985 j-^a^j i ajl> 

3j^jJU>. Cj Ij 1 * mi jj-* J-^"^ 1 J-A cLjl9j-j (jl^ I— « (__)-£a_u2-l ^ lr t^^ZLuj^ i ntl 

«i.~i i imj r i h^LjJI » j i (i Jj*C uull SjLcl » (Perestroika) « LSLjj^" . njj-^II » Jj^>- 
jjs jjjLaj: j-lc. LjjL2j (j^iil^j (j^lillj 1 " 3 > j \jloX Ij « (Glasnost) 



J6 



^^X-LU^s 3^1 *" < til ^3 ^JlLoIlj t^l L^aAll ^3 LuLtiiS Ijl ' aj il '"■ 

^ la ■ j-j (jlsj^/l tfjjLclj i » I i a a 1 1 ( _ ;r 3 J-ojlII (j£. N la* a (jl^ (^^Ljj-oI 

(jl (jSLflj '•i^p- (jr^l *-'j < * 'J l£ ^-^ Q'*'.'*^ J* 1 - 1 ' ^J^*- 0 ^Lj .dJjSJll -lljlj 

Lljj-C 1 J_i Ij-lajlj 4«(jL^tjj» ^£Ljj-aV1 jj-o-ujJ! £j\ i aJ ' , < * i i aJ lLLIjJj 
t_^alse.xll Jljlj VI JLoJj (jJ i^^jclI! ^-ij^s- 4Jjj3 iiiJI jjT 4jLiiJ 

fU«J-J (jjj •(jJ JiVxt l (j-GjJiJI ^jJ 4jjlJ-iJI 4-Lat^3t^JI <LxL-uVl ,j-a 

. ^ djLjLuijj L^jjJ (Jj^' (_>-ajLajJI 

(Cl ll S j lul l (_£jJ (j^ " o la^l 1 3JjJ_4_i ~~^J ' alll (Jij-« Clul^j 

»l n Ir (_J jJ dJJ j j^jI CjJj jLSj . (j-uJj jJI (j-tj 1 1 i a a 1 I ^ <i I < u (jjL*J « juJ 
(Roald Sagdeev) "' ^jj . .. q-us ^yl^Sj i ..II i_uL>JI ^^lta ,^«'aj Utl 

j»Lc 1 » It 4_p ; j ; ij3jjjJI cLls-oI^U £r>^' sLUaiJI CjLajl ' J * " 1 " 

i— al iSj i nV 4jSLjj_o^/I 3-ajSL>JI £js ,3^^ Jj^jjlUI ^1 ^1 lajj j\ i ii^a (jl-j i I 986 
^LajJI 3jjl_j_a (j-Lc ^-Uslj-Hcl dilij . »l i^iiill (j il < nil (jjLtHll 

■ 2 j .il i .ill 3_uLUiiJI (j^lj^VI ^Jiitj V L#jV i5_iSjj_a^l (j-a-ulj" i ..VI 
i ljlj-« 0i_r»oVI I JJt (Cl ll 3 j inl l ^1 oUII &J-££-J «t_a_uJL>.L_o)) Ji^t Juilj 
J^Li. j-jj_tl ^1 SjJjL>- Cj^L>.j fj j la 2 i_3JL^j iCjLjjj/l_La SjLC (j^J 

4-jj-2i, I olj i i ntl 

(jl ^>.j_il jj_a Sl_j_r»JI (jl (_fj^.J_i i j_jj_ll Slj^tl j-i^sLi^. i— al i"^" < nV 

I " 1 i nj? (j-OjJI ((j-^jLS') u ".'^J- 0 LTSi^J- 0 ^' J "j i ■■ (_gjJI (jjiL-JI 

(jl j j ' a 1 p J **'"".; ' Q * ^$j^J3 ■ '"vj * ' " ^ uiAJ tiU!i (J^S ^J-^ (j- 44 ^-! 

(j_a ^ flji )l i u ^.j La^U a l^_aj_*_ol tA^jLjl m\ (j^_jSLjj-a^/l ^j>*Ij-j 

Sl_j_>JI (jl w '«_' V IjLflij it_x£jSLII ^ta ■ ■■ ^^H*^' ^ jj' a ^JLjLu (jJaLLa 

Cjlj-4-iJ_aj CjljJaLLa 3j^_t-a 4(j^_3j-laJI »1 <a lr (j^_i CjI i^i^LlII C • U"i miIj 

^Lc LaijLj>.i JJa j^j 2 I ; , ^tl jL^a^M 2 U , „l lt | cjjii^. 

. 1988 aAa1\ Aj } uaXI a^jll-.l jl (5) 
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OuL^a . d I ' aaj rt CjLcL_u £-Jjl l^^^ Ot^" tlf^J-k 2 -^ (j-* tl^- 1 

w I c 3Lj_>JI cjVLcIo.! ^1 ( _ ;r a c^-i-iijjjJ! »l aUtl L$j 

^j_a JjJ^LLa ^j^* * ^ La au 4_qj I _1 4jJ_lL>. CjLfLtls Jl>. ^oj i3 j£^_a cLjjIo £ljjJJ 

SLo* -5a^>-J ^-^-^ I J-Aj " , J_5 J - a lS^^I Ct^ Aj^J O^*^ " ^ ^ 1 " 

^La i oji I Jji Coo 

Karl) d^jL^L-u <JjL^» ijy SLjj-^sV! g I L^aAll ^JLc 4^_^_Ll! j-^* i ^ r l^,j 

aLol i J_tjjj^ 5_«_aL>. <Ljl .i i .ill cjLjIjj j_jlie-a jjJ-o (Sagan 

LcLaj)) (jl j_t£. o-»o 4jVj jlbul (_g jJI tiJLiJI ^^jill j_ajji,l 

*j Laj * * La (jl» ^LiLs Ct- u j3 ^ i til l £-a ^jjLjLLII SjJ^j-Ud ijr II jLiluta .«£tJj-U ^yC 

, Id^a \ ^Lo*! CjLijij^Lj-a 

(jL^ i(jjl_«JL!! Ijl^J 4_U3jI_«js cjIjj^sI dJLut ouL^ jJia i_dJj £-aj 
4iill <j-21j ijL^ lS 1 -^' i(James Oberg) «£j_uji ( _ ;r al«J! t_uLd! L#Ia 

K\ jjjLuHJ! ' "'I jl i c (j-o i—SJl^JI q'\ J ii'nj (jL^ JlS^ . 4i>.j|jj jjt 4-u-uajJ! 

.4Ll2II 3_iSLjj_oV! .-.I UU-Lt I ^ j_utiLI t 4-u-ulj i («JaJj! 

(jLS (j-u-a-cv » jj* i^^LkJ! 'ijjj j«JL«J ij^i-l (_p3jLt>s i-dLut q\£ La£ 
i j_jj_t.l i_al miCii ,il cjLc^ nu (ji Jl2jjlj (jL^ I .(James Van Allen) «(jJl 

a i u jj-* ^^i}^ 3 3^-^- (jr^ ^J - ^^ tl)5^ t^"^ J- 4 -' 3 ^Lu iSjL^IlXI 

(jLi (Jj-2j -(J^ 3 (J-° cj^ 3 ' ^jj J - ^^' t<LicLu^aJI jLaJa^/lj - I LtaAJI 

. SjLii! i_iiSLa jjs I iO-i-i5jjjJ! ^1 LajJ La^ i^tjjJk! ^1 SJ jjtLa Cj^L>.j JLu/j! 

Q-a (_JjJ (_JJ_i^s t a I Lta-aJ I ^jLkJLLI <Lu3jLtJ,l CjIjj^s^U jjSLj j«J 
(jj_«_aJaj (j^Sj-tiJI OJJ-i^^ (j^ijii 'tl (jr^- (J^ -O^iljjJ! al air 

(J-^^ * "^-°Li^5 ^!j_i^5 aL^jV SjIjIjJ! jjt (jjL«jJI (jj^J (jl 

<U (jjj V i/«JL«JI jji ijjala (j-aj j-t-a jjjjjjj (j^ 1 -^' '(«1»J! (_L*Lj (jjjJj 

(6) Time: July 18, 1988 (P75). 
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LoJljlj t3 j a j "~ II jLSLaV! i>j_d> i^UJI ^LUI JlcL-u jJUj 

. uuljj^fp* (J_uL?e_ua>> ^ILu^^ mil p_tiljjl 1_#J 

f-Jj taX (_gj irVitl (__,-3 ^^JjjJI (jjLllII 4l>.j_a ,_fjJLj>. CjJLi (jl J-*J 4-i^L>. 
^ us j iJJ _5 (j j" j U <* (j ju a-LaJLa j (Jj-S ^ < uJ »l i lr 4_jJI (Jj-a^j i J-i-!^ 
j I (j^4_)^3» i^U-td i I 1 o 3> (jr^^ ,2 «v t ^" t, 1 VI ^jjg j jj^ JJUlI p J o * 

(j_u_jj .^.Atl (jL^ i I o J rt 4 I ir>\ ^L^t_Ll1 La^J (jJa-ub pj 4_j| p-£.jj «*<2 

(jL^ (ji—LSLjj—oV! si <i Ull ^jJ (jj-^jJI (j-»^-II o' 't-»^L>- . ^>^l i n" ( nVI i>I_ul>i 

<Lse-Ia-m w I c (jl i n il £-J^>J ' sl ' j" i "^J i£cj_>-U jlj-il |_gi ) i aalll (jl j » i n_i 
4_JjjJ (jSLx-i ^ 4_<jJt_u3 I ^3 ^ ' " 1 ' J ^ ^ cj>-^ CjI^ r i nil <J^L>. 

(j_a {jyjS \^ j'T" ^ 4£j I mi ^ ' 1 1 Laj »j . L$j ^ a *" (jl 3jL>.lj 

j^>.ljl ^jjs jJ^2j Oul^ i<I<ti^ '^l- 0 CjIjLcjcI <— J tajj Li£ .sQialUlj j&IkJI 

. jVjj jI-jJ- 0 (j-o <—ij^aj Lxj cjLUjjLoill jii^. 
jLsol I jj-^j 4JLj/j ^ 1 1988 ^Lc ^ jLSLaVl ^jut (jju^s j-^j j-Uj 

SjljVI (^Jl i j_Ua_c ■ a l! (125) fS-Ua-J (jL£ i^jdl (>LjSLjj_aVl f I l^HI tLsic 
^-Us^I i^^jVI-j^yjj^jjJI-j^^jtj.aVI (jjUllJI ' ^j" 1 ^" 1 .' I jj a i_JLLaj i4jSLjj^VI 
•tlhL> MH>tlj (_gjL>«JI Qj-ill ^I^J i^JjJLl (j-JI (jL^ul (JL-uj^/ tllaa. 
i " ' I j La se J ijISLaVI ijJLA ja^jG oLsol ( _ ;r 3 ijJjLajj CjljLs-^l CjJL>.| JLSj 
(j-tjjlj i ii a (j^o tjJ^ "i uj a ^1 o lr (3^^ (j^-l LaJU^- ^JLjtll CiT t icLuL^jl 
i I 989 ^Lc g-Lta a (_y£ "^>-i-l3 jjj/ (j£>i-T3 '« L<-uLi» 4jSLjj_aVI ?l i a all 3JL£j ( _ ;r 3 
, aj ta >■ 1 1 oJLfli . t-Jj jJI I JLfli (ji^. «LuL*jI ojlaa. CjJL>.I SJI^jJI (jl 

4<(^_iSLiL^)) j 4<(jJjjLo)) ' " ji^_Ltf3 (j^o L^-ijJ Cjl4aj (jr*^ uLajlj->JI p-ij-aj 
j^l jll i- 1 1 ii tl jLlo»I (-;r l^. jo-fliJLcLjiJ (j^-! liU . Oi-i-jjSjj-uJI £j* • aj a sCx 1 1 ^1 

IjJJLj.j i 1994 j»Lc dilj jj-a-Li l^J ^"im" ^LlL^lSj i nil SJajJI C^jl^J 
. ^Vl (jLju'iM L^qic ■ La j g-J (jl (j£-4-i ii_-i^jSLII jJajj/ (ji^. J-^l J-a ^jljj I dll jj 
4_lSLjj_o^/I « l_<j/Lj» 5Jl^j I j~ i '—j c (_yJ.II J j ' -*■ 1 1 (j-o jais-tis JJLc JLcLui J^J 
(j^ (jl^ <^p~ • J-^l J^l J-fl> jLlo.1 (__ r 3 JjJI (_5i^. lO-u^j-toJI »l nUtl (_,i^. 
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L^LjljIjj 4 ( _^aj^l I j,^-»At 4_]j^J| 4_o*^J^_o* CjI_Li£. J J La^>J I 

.(j-ojJI (_J J-a (jyi^ (_^JI £ ^^ = i>il ' - ' I JJ ^ I ^J-*-^' 

*" ( nl ^jjl^. i« Lj_uLj» ill^j dt^lj JUl3 ii_sl JUkVl *juk 
Sjubl i4j£_jj_aVI r I i a a 1 1 Jjl t~ ! oVI i a3l 3*\i uU ^jZU-i^j mil jLr>oVI »l <ilr 
ClLajUU (J^LjJ '"■^' a lj L«£ ijjltaj LaJ_t£. isLjiejjJkl 4-lLuj3jjjiJ I CjL£j_tl 

.(jlijJaJI <j1_i Li^lS L#jJI 1 1 si (_^<JI 

( _ ;r 3 i>j^Li jlsj (jjiIjj (jl^ (_g jJI «i_ aj's ( "jLp> ( _ ;t ILi-i3j-<jJ1 joJL«JI ^j-^ jiaj 

£ljj-U ijr ll 4_l^_ALo 4JLn.j»j ^LjJlII ;J*T**' i ii CjIIo^LlU ^jLi idiLUajLlU aJJt 
(J-taX I (jjJlJI ' a Laj * a ^3 jlr ^jl i n Ja^j-A 2 sell * JL9j i« lj^_x_u_j_a» Ij-al 
(j_u_UjJI (jl^ t4_L>J jj-* 3 Q ' "J J_i-a i( ^J^ 3^-11 ^LI^ (j-^J"^ 

lt U_L«JI jL£ £ys /tuiaJ Oul^J . (^_aL«_i liilj (J-l3 I i"i JlS «(jL*jj» 

i 3 **''■■ (j-^- J-£>-^ ^ <<i^J t(j^ ol ' •-"a^lj ^J^j-*-"^ ' "Hj ' s I tiaAll -iljlJJ 
4_u_u ^ i n o -»JI t d i-r 111 eJJb j-jjjjj jui^ JL9j . (( f. \ ' a d 1 1 3^LflHj_uVI 
S-aLflJj J_aL«_a ^ i>ijJ i»l .'^ A II 5_*jlj 4^J-^- ) J uiJ (j! JjV iSjJLlII 

i^c_jj-_LI ^-la ■ I c ^j>.L_Lo j d 3>j 4j-_*3_SJI ^Ja i ^jjl^. CjI^ o ***i i n a 

. I(jia (jjLtA ^IjJtjjj/V 
Ij_jJLjs (jL^ (_^jJI «(j^-> (JjjLojj . J» /oJLjlII A i-rltl ijJLA 0^3 

j -i all ^Ir (jl i iuj Jji . U . a (_g jJI c^^II « L^/Li» SJl^jJ 
A^c-us i^tjjj,! tTi'C" i nl 4_L-al ^jz 4_j^j-a t d i 1 1 1 '"'I rt Clul J^_j 

jjLj*_ILj i^j-j>.t i"«l »la ijr ll Ocj-flOj ^Jj .l_3JL^JI I J_A 3^ 1 cr^i cJ»J ' 
i_^l ^1 jj>il jjLj><J (jJlj <J^ "S-ijIj-a J!>iil<-ul (jJI n-^l mi^'i nVI JJJLa. 

'. (j-A CjLs-ljHaVI tfJLfliJ .^jjs-I 
g I Lca-aJI d i I g^l^ ^LtiiAll ijr 3 4_<ijI^ 4_jSLjj-at 4_La^E_o 4_oL^I - 

. s LUaiJI ^ jl jjJI s LLi Jjl^; Sj^sLiJI oLj/ljjJI I ^j"'^" 1 SJjjttil 
j i ii tl ,_p=lj_cV La-aJI ^J] tJl\-*J\ [j\ i 'iVI j-a-uJ ilaalaielJI - 
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djlj o <"i i n a JLaUa^ JLaJj^U! s I_LJI _>lj_aj iZjIjji JJiil IjIjjlIlJ JijiIIj 

iiLa_il ^> « Q^SLlJ I a j j j >■ ' j 'j -i all 4_uLii3 SjlcLS 3-aLal - 

.(_jjj>.VI i_^I^SL!l ^1 » I < A 1 1 A , „ ^tjjljj^s (3^-^^ 'j^J-^J 

.(_psj^/!j 4jj_<t2JI CjIj ml i nil 
«L>- jj (jH^' sLUajil! (j^j-u J^J-I ^JJ-^I 4jaLLaJ! JLa-"i i ul (^i^. jj^j^JI - 

, %jtl<-,lt |j_t3jjj loS^i! I j i ,i< ii_^ljSLI! (^Jl 

.4_l!I «l_Li!l jljjsj CjIjLkjsj Sj^>.^/!j .llj^Jlj »l oUII 
3_a)}U! cliLaLiJ! j (jjLtAi! jSj^jcS ->jl>a J}Liuj-uV J^VI - 

c_t^1^SLI! s 1 ' *a a a i ^ I ' aaj itUlSxll 4_aJ_SILa £tjjl^_i-£3 ^ c I * t ^ 

^ mi ill di\ i Leaj £-*-aj j-o*^M L$j3 J_& (jr^ ''^-i-'-" (J^ ' " t3j ***' ' " ] 

till j Jjtj ^LiaiJI .UjUV.tl (jlLaJj (<u . (2085) ^Lc 3->ljJ3 ji>^' Cr^ 

.(21) oj2l\ ^ 

i4_LSLjj_a^/l <LiSI Ja-aJI g^U SjLclj £L2!UI Sj^Lij ij»jL2J! (jj-i!! (jJI 

. 1986 ^Lc c^yut\ <JA\ 

,2LaLc 

(jjjj^o jSLI! (j^-^?^ <__£JL>.I L^jjj>- I =Ljii J O-i-ala. ijlill Jj j i u ^U'q 

d La se rt sil—Li ^jILu^^ i n tl LeaaJI ^-oLjj-aJI ^jt iJJ JI i ijy £Ljj-o^1 

(jl Lajj i i— a J^j" i ul V (_£jJJ 3j_l»j 4-^/1 j i ii (j£ (^jl taae^ i«QjIj cLuLUai 

jl ijl_«_UaJ,l I j & w *» c.L-L-1-aj i .ilLi jj tI" (jl SjuaHil cjLjVjJ! fj\r (jLa 
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^1 4jSLjj_o^/I SJlxjJJ CjLjVjJ! CjjjLjo • -i» (J^ 

• ksuji 

V! l-lJuJ (JjjLjVI I j_4> (ji^-J i(_p=jVl JLtj SLpJJ 3-a^^La ji>^' 

. (djJLut 4~u\h <LIaj&ja _jj ^jVI sLlAII (jj£j (_^-! i L#J ' La La scJ 
JLjj/j! Jj^s- 4_a^L>.| j_Uaji iVLia (j1_iSLjj_aV! al nUll JL>.| J-<S"-1J 

jjJlj 4_H_iLj fi\_Laje_a ijr 5 ( _^L^tjIot d nui - *. tl)^-*- 1 "~ ■ t^aAll -iljlj (j-« (3d>^ 
3_a)}UI 4-p.Lill j cliLa^H! I^Jl^t^J ( 1992 j»Lc 4jI jJs t_p=jVl 

^ se La ■ ■■ 3>3 5Qjlii 3JlC:11 (jJI 3^1-kaj!^-! 

j j i ir^i (J^ta i jJL-uj^/ JaLa3> (J^>* (j^JJ^tlj O-ujS^j-oJI »1 oUTI JL>.|j 
(jlr 3j<ilr Z ij j a. I j CjI Jjla j^uijo 'l-oj-lj ' ^ ''- JLa o'j • ' 994 j»Lc J^Ls- 

!!Liia (25) 

ojut (Jjiso (jlr Sjjl^ 3 Ij < .ij j ir^l i(Energiya) «L^>.j_uJ)) Jjjl>JI ^ajdl 
cLlL^jj^JI sQx-O^VL] sLiajJI Cjj^ej Jl^jla da^l till j J^-l <j-aj • d 1 J U 
6 (j-tj dJJj (jl^j .^tjjJl! J ■ Sj i ■■ a sUj/ljjJ 4 j <i Ir Sjjj i j£! i "j-^> (IKI) a j U 1 1 
Ijt 1\ «2 j I (jjjjj^S)) qj li I j a i ■■ l ^- t T!- 3 >j o^*^ 1 ' '988 ^jJjj 14 j 

CjIj i i nil (J!>L>- J-JJ-o '■"' a CJ J->«J "^\-x-a (jjSLj (jl (jjj_uSLI! j Iaj *j (_g jJlj 
Sj_ta-5eJJ 1994 j»Lc IjJJLv OljLjlSjjJ! ,jSLJ . Jj^U (jj-aJ! (j-a (^Jj^l 
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SjubjII cjLVjJI (Js> jjua 1 1987 ^Lc JjI j! ^ 

(j^L^-i 4_j!j_J! jl 4j Jijj jL3j ■ 4 j i ii n ."ill 3^ajJkU I 

JjLj/ (jj 1 l£CJjJ.I J (ji^- j^_pJLj jj£j (jl 

3_a«^La Lfcj_i£tj I jl . Vat j ^j^Vl i_i£ljSLll 

4_JI <Jj-*-^ jJLis . 4_u_ul_La 4_LLj_t-£U2j fiLuji^. «Lt_u1j_} 

g I Lea a j A ,„ i 4_d_jJL>»J gjj ( nj <-J-±^ J^>- J J ' " 

jj-o d 56 ^ ' " jl ^ q j . 4_p_j_j_aj_t_u j 4_l£Ljj-«I 
^ o i nl 4_t^1j-C JJjls ^j-ujjLtiaj «U ' JJ ■ ^>tlj CjL_oI_i2J1 
Lg-cSLuj 4 ^eJa-uiJ I I JLA ^_^JLc 4^j^tHa Cj LilCj-a j ■ J 1 
<_Sj|j_taJI j . I j'^-j ~- 4_LjjJa I JJ_o j <i " i cu (jl 

' * J ^ **' J-Je-Tlj ,jj i __ r IL!i O LlISIJ I 
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d -»U , „ (jlc <jlJ>.^La Jo ^.ufc <_J j i£tjj_al] (_LaLdl i_al u&J i nVI 

.i_allail 3_jL$j ^yfl 
i(_psj^/! (jja pSLxjJLi J-ajij Sj^>.| (jic 1 1— i n *^ .jLaj£.VI (jjSLj (jl 

^jj-II L$_i S^jjlJI (_^>* jl t3_ijlij| ^LLi^. cJri^-* 0 J' q^x^I ^I^oj-u 
<jj I JL* 3SUa cJlj La ^pjl 3_<_al«JI djVjl i ,i"tl SjLj-^Ls 

i_£aSLJI (jlr (jl i ujVI CjI ^Laj. (ji till j . L^J q\ i h'iVI i_al igiSu i ill 1 g «a < n^e-j 

. QaSLJI ( _ ;r 3 £.iaj>.j ^liLij! CjLa-i^aj ( _ ;r A 

2t lj; (jjt t i_al iVC'n ,i>U SJLdiJI 3i_u-uaJI (j! 'J-a^l La p-fci (j£J J 

. *j j 3> j? I d La I ul ^aJ jj-ajjj ' p J ULdJl j-ifu_J! 

O a *' ^ i3Ja_&Lt.l j-lC »l infil l (j-i<_u jjf C*jJ <^-p- 



git§Jt j nn hi 

4_jJI Ljj-ilut t_£J-JI j-jj-SUJI ^ jJLa-« ( j_ujj-i lLLiIjjS)) pJLuJI ^jLt_oJ ^jy^C- -SjJ 
i_iIL_LA ^ji t«d j n I ■» II CjL^tJ^LI ^^ySLjj-a^/l ^.a^JiJI ^ ul -»J.I )) jj-u-UjJ-^^LlS ^j_a 
<j1_] jJaljJI ? I LtaAl I i— al i'i'v" i ill (J^LLuVI 3jj|j_UaJ i ih'ij j^ljj £ L*Jjl 

■ 3 j i .I g Mill 2 ^ j k ; 1 1 L^j i.-.K uiS (_^<JI 3_lojSLII p - 

LflXl L> <■" i I ir-ij C"^ 5 " S-^' J-S^-II Lg-ilg Cjj^Laj (jylll 4-lojSLJI - 

.ajjfci jJi 

.(_£jj>.| l_<£l j£ (jr^ LftJ^».J (_JJuaj SLpJI (_Lu£>l 3-3j-«Jkl i— ll i ujSl - 

.3_LijSLII ^1 j^-Vl J£ 2 j^ji.i'I ,Utl pU-,tl p^ - 
^-jAsegJ 4_]J_Lfl_u 4_Laj>. ' ■ 1 Lajj i3jjL_oJI d j o LtJI ^LuojVI ^jt Jl^i La^ 

sljjj, .jjs-VI Jjj ljbs.lj 3 j i .1 n iSJI 3x.j^!j>J,| j»lj^.f 3j_uljjJ ii^ljUkVl tfjut 
Sjj i r^i I .^jjclII jl CjLijjJ.1 ji (Jjjs.^/! t_^ljSLIIj jjjj.1 J-a-ill lillj 

. 3_o LjtJ 1 <_3ljL£^/l i Lg-La ^Lt^LLa »L2ILll j_a t4iaLu/ 

j»l jJtiu/l ^ (>jj ui » t l OJ- 2 -" ^^3. (j-Uall (ji^. >J>2iJI i^-J 

■ t— j La se j II pjj L^_i Sjj_«Jlj CjI—LlkJI j I i3jjljj,l CjLLuJ.1 

. t jjj uuJIj (_g^L>JI tjj-ill g-Ua a Jjlj 3JjjtUI CjLi^j_aiJ 
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« Lj/Lj» 3Jl£j ouL^ <iUII jj^2jJ! I jla I j ja jJ^»-a (^h-II jj-oAj (^aj 

SjLcLa ^l—LJ (jj D-JjjL-aJI * )LjJ! ^a 1 iXjt (jl J) I I n La^-«^ i"i**m1^ (J u 0 )) 

tfrl L^a-AJI ijr 3 J_*5JlI1j 4_lo_j^ p U" 1 4-*jIj 4_*_ujJ_a ' " 'J 0 

(j^iAj jju^> (_£ jJI (Sally Ride) i« jjj ^L-ud 3jjj£jJ! jjj-2j ^^.a 

jjfi) -1 i^aj? j-il i ,i tl c-jLJI cuJI SjLi/^! '-■ S j ■ ■■ (^jJlj 1 1 '^ji 

^ j SI i a a cj^L>.j L^-S-j-i ■ u i^tjjJi! t_^jSLI i^i ill olal i".^" < uVI 

(jjj . (_psj^l ^1 L$j 3ji^j(Jlj £ LjJJ-J ^->LLj^ J-*-*^ <j-I^I (jLu^VI ^JLa-" i n"i 
4 j i ii< i"itl 2 a j la * 1 1 i— a I uiSu i u 2 ^ i ' ■■ a CjLu/IjJ ?!>>•) i— <-)L>. 
j-^J— a ij-«-2-J! ^-ta-m (jr^C 4-uLiiaa SjLcLa 3-aLaLl IJljj i3Jjj&La J-i^ 

(J-2JJ <LtSI i a 3 4_j£j_a «Lu (jl » iLu/Li (^yi ^ i m i"itl a,\ la III i— a I uili£l 

pjLoJ! La-AJI (J-iill p la * jj-* 3 iSj_iJL>. 4a^0aj1 Q^'Cj t u i^tjj-U ^\ j ni ill 

(jVT» ( _ ;r SLjj_a^l pJUJI Lai .« ^oLiill jilajs (_ya J-JJ->- ^Liiaa joJLc 

jo^LU JLjj/jI ^j-^al J-Sa i« Lu/Lj» 3JL^j ( _ ;r a <l^L>JI jj^Liii! 
Sljj » I i j j Ij aU] i2000 j»Lc Jjlj 'j jjaj\ r I ' '-" l ' a -^'jj (j-a Suj 
^j^S^Ij 4 20 I 0 Jju j^>«I ^caUa p j * ■**" ^jt iSj-J-i-t-a 4_uJl^, SjLcLaJ 

bljuO ml iS-jj^iJI Aj^LlII SjlcLUI f Lu ljU<". ,„jt ls Liaa jijIj (40-30) 

JjJ »l g Ir ^1 i4^jLiuji Cjlj^Iajj i4jSLjj_o^/I jLCa^/l tfjuk (j^ 1 ^ 1 '"' I ^~ 'Ij 
^gjdl i(Robert Heinz) «j_bLa . j» ^gjLiSLII jj . ..'"ijij-JI p j * " hJjjs-I 

dlj^>.l (j.a ^^AJI i2lojL2JI SLLlLoII i^jIjJLuJI J}Li- L^SUj LcuLiJI ^Jd JLa 
d_LjLjj_ia i " 'I j La « a 1992 j»Lc (^ya ^Liill L^jLC^Lij i^tjjJkl <; t-<-uljJ 
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l-SLUdIj .«(_£j»j>.j d)l^_La^t_j ^LloII j^jJL>. L#j^_l*3 (jj^ JJ-^ 

d -» U , ,,t g^jLj-ajSUl t_ij^jjJ!j i L^L>-j *4S>^' ' y^*- ji>^' " 

.«*LU jLitj £-a (j^jj£LII J j i n^jl (^15 jLc. jLjoLi ( _ ;r 3 £<_3jJlj 3jlj_r»JI 

^j_2j i^jj_U jij-«J ^jjCLa t_j^L_ui ^L^LiI (ji^- ^jILujSjjjJI jl£LaVI Cj-oLIs 

"U "J "jj ^ a ^ ^ " ' s * " (L- A. Gorshkov) .... aj < .^.jj ^ . | . J» 
. Jjrtll oj-^' <j-° Jj^' JLajJI S-jL^j (_^»- ' 1994 j»Lc <j-a IjljjJ (Glavcosmos) 
«3J| SjLs-J (_£^>u 3j_u^ s I i *--"* d ijri i ii JLj/jI ( _ ;r A i^j^l 4l>.j_U (jjSillj 
<U1Sj CjI j 3j^>.| p i ^- j tiliJLa-" i ii a p j i ■ aj Cj! j (jjSij iSjl j i nil JlLa (Rover) 
£_lILjj . « l_o*j-ul )) JuJlj>JI ^jj Ll^J I <d 1^ . ..Ij < 4_Lloj_o]1 £-^J tJL^-'J . 4_a jJ£La 

<j_a cjLLi-c jLUa^Li 2005- 2000 ^Lc <yj j^ili ^1 ^liUI iU. jJ.1 tiili 

.^jVl (^Jl jjjll 4j^3 
3_!j_&l_a d ijii i ii (JLj/jI (^yi i^jJliJI £ ^ > -J-tLl 4ia->JI pJ 

. (l) 20 1 0-2005 .c^jS^I ^1 

c^jl^j . (Babakin Engineering Research Centre) "2 mJ i jH Cj ^j- j 1 1 (j^LiLi 
p_ij_ill ^^ILuja^ i nil ^jjt ' aaJI ^JL^-**t i tijj i4_LiAjtILa jlSL^t ^_^JLc ^5-23 I i>J_A 

(j" ijii i ii O-aJLajjj/l (j^JI (ji^. J-ajJlJJ . (Proton) (((jjjjjj)) 

. <( jjjj 3^3^ » 

2 S alj 1 1 j k~ oul^ L^K LgJSU njjji. I S-^u^jjj, jl£Lal udLLa ojl^j 
pJL«JI ^>-^ • '' j ^ '*N dJ^l 1994 aLc JljJl^j (jk: 3_lo3SLjJI 

(jLi)) i(IKI) -I l^AJI iiUcjl Jl^jla jjjLa (Roald Sagdeev) «i_ijjL>.Lj/ jJIjj» 
. o-i-i^j i nil SjLUI L^o-jj 1 1 994 ^Lc i jjjJ.1 « juJ jjl>J,I jlcjII 

<.-. t j i^i? ^-rH-til i^iL^JI (j^ tiilj-I LlSjj ,'/90 4 i i ii ij Ij^Jjs ^ j i^? 

(1) Aviation Week & Space Technology: July, 18, 1988. 
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5_jL^_i (J-j-3 3_jj-j?e_ILJ I J_j_a_uJ ■ La-La >JI £_l^oJ i,j^_JLLc *:L£j-iI/ 



(2) 



1988 



^Jl 1 1987 ^Lc ^ o^ljl jJs kiL^Ld) a_jSLjj_aVl *LiaiJ! SJl£j e^jl^j 

^Lc SjL^j I J-±jJ ' La La 1 I ! JLfli J-i^aj JijSj • LflO^>-J (j-a (j-a-uA! j-^c 

cjljl_Li. La_Uaj_o .2003 j»Lc t j^o (^j^l jj j uJI w j" ug 1 1996 

dJI—La oul^ . lA-lo-uJ! ^jjs Lg^-uul (jjSLJ LtjL>.| ^ 33 *_* (ji 1 3_aJa3Ej 

. 4l>.jJI Oj^jj jLlo.! J_c£. 1 LgJ Ja^tlll SJajJ! (j-o CjIjLjIcI 

Jl^I ^11 JbJL^Iuj . Luj-aj j 20 jjj^Iu ' p taj * g ^-^j £^-a-i! (3^9 '^dj-^ 

tuLL^ 5iab- (^Jl 

Sjus 1 1996 j»Lc j^i.! jl ^ 3 nii 1 J^Ual Ijljj : Jj^/I jLp^l - 

2 a c aJLLa ojiLjj . 1999 j»Lc >i-ljl w j ~ " j iLajj (332) SJU-jJI 

(489) 5j_a w a-Oj ! 1998 ^Lc >i-!j! ^ 3 ZxluJI Ijlu -.(jjliJI jLp^l - 
L^J^Ls^j .2001 ^Lc 4jL^j ^ (jlajV! ^1 j^jijj .t_£jSLI! , „ Lajj 

^j_oj-j ^jJI C^^JI ' a < a * jj^j>. ^ o"i i u t O-i^^J ^5 icLuljJj d a < talc ' 1 

(543) w \.'t .2001 Jjl J± a ;^,, itl 3>LLal Ij^j -.tiJliJI jLiJI - 

.(J^jL-uJI ^j>-jJ,I j"^' (2) 

119 



^-Usji jlsj .«^_tSL)L^)> a i q l^hJ L^jl uj a j jj^ jl>. ^Jl ^j^SLu-o 4_Lloj_o1I 
jSLII t_al mi's" i ..I 3jl.ll j-jJ-o i(Geoffrey Briggs) (ij^cjjj i_gj^3-^>.» joJUJI 
4 't jr jl . . .. 4jT HJ! 3juj_>J1 fiLt_Lflj_aJ1 p j i < (jl i L_ol_Ll! 5Jl^j 

cLu_u_uj ^ljj>.i ^-^j' »j q ' | (jl ii ^J-^ E d> x 

SjjjJ! (j^s CjLLj^. ^ (Land Rover) Sjl j i nil JiLa 4^j^eILa 3 jl>.j - 

^Ja i nil ^LilH^t-o (j^Lal (j^ 0 

4laLs. SjUs-jJI 4j (j^tlj (jlo- i jjj-1.1 J^^s- (Orbiter) ((^jIt a» - 

* a. j I j^jj! A \i i Hj (jjSj (jl J^jilnj ij£LAI i La la -- 1 1 I JLfli O^i 

-(jLLu» ^J|jl ir-ill (j_a (jjSLlj i(Ja.lj_tl .JJ-tlLa ^jjLi^s (j-a 3jjSLa 1 4 <\ Q [ I tfJlgJ 

.(Centaure- G- Prime) ' < .i» ^jjL-oJIj i(4-Titan) «4 

j_jIj_i-3 (jlc! 1 jj>U <-3l ui£lml 3li^ljl (jSjj^sVI JalajJU jjiii"t 

jlsj . (Path Finder Project) " j ta tl • a ifLSLj j<uj/I gjj £jj_<ia 1988 

(#) i 
(Jjjjlj g l_Lta^ a_LuL_u (1 8) La] "1 ml uill ((I mU» 5Jl£j Qi Jaj 

«(jjjlj Cjjjjij)) joJLkJI • i ^iP c ^J- a 3 ^J-* 3 oik I i"^" 1 11V i4jjijj Cjl^j^e-aj 

(jj_J_o (40) ( _ ;r SLjj_a^l (jjjj^ojSLII J 1 njj -fcjj "nil Lh?^ (Robert Rosen) 

Jl^£ 4^I^j-5 (j_a ' " 3 ^ ' ' d '"i^**' 1 ^ i"i a» t JLu p-J^ 

Sj^c 1 1 j jjj a xll^ (^ (Jet Propulsion Lab) (J. P. L) a i II j_3jJI Jjjjl^)) 
jljlj Jl_<j/jl (^1 3_jLg_L!l ^j£i Jij2j 1 jjjj.1 (^1 J-<-u>J Cj^Ls-j ,j£. CjIjj irVt 

(3) Aviation Week & Space Tech.: April 6, 1987. 

.(12) ^J! £ a;,n,„ (16) Ji\ Liili juu jjulJI Jjua (*) 
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^jjjoJI ijlc ("jLuuUI ]b$jA 9-i j I' i i i l l 



i i i ii 90 Lg-La (J^ Cj^LjcX. i." i i ii (J>^ '-^J^-^J 'J-"^ oj- 5 d-" 1 -*-^ 



JUjjj\j (Jj^>* Jj^- 1 J ^ tj^J * ^-^dL?^--* 0 ^ £^i>^ J-^-""""- 4 ^ (35^ (J - * 1 -*-^ <- ' i uLuJ 

tali ' ■■** w S[ 1 t4j »jjj aajj ^jj-i^j ijr cl_u-£5 ^l^j Cjlli 5j j a* 1 1 Sjl j i nil 
p 0 < ^Oj**' ina 4jr l3 I ■ »JJ i£LJj-U <L)jjj jj^s_t-a ^Ljj-oLLa CjI_Li£. jLloJ 

. ( _psj , yi ^1 L$j Sjjjtl! I . . 

jjjiLjJa 5J J - " - *'.' S-Sjjj" (probes) ol i u -y_a ^jj ui U (j-a-m jl I (j^lx-ij 
jlsj .(_psj"^! {^yJl L^_i 3j>jj<JI jl L^JLj/j!j cjLLjlIIj oLajUU d v 

JLi I j ' " (J^ -ijljj ' tLajli&x ^Lg-a Cjli CjLc jjjjco f j' O""'! ' "~>^^ L'uni' 
jJ'^JaLi ^Jj-HI (3.3^ ' La j j~ I Ciimin Jl3j . <_d j Ljj] I (j-o "^j-d^' 3jL«j>J c ^^J 
• ijjjSjJ 'Ijlr . U ->*. t tLsda-m (j-o t-jljiaVI JLi£. i3 j i u£Lc £3.5 dsljLc. 

p j -i i aj ,2^c. Jjij i ii U (James Randolph) «i_iJjjj!j (jjt*^)) ^-uaji jlsj 
Jlj>.IjJI j» j-j-II (_ t -3 j-j-o j!j£ 4^1 i ii a ^Ja Sj ^1 jjSLxj L#jl '"^i^i)-^' Sjl j i nil 
3>3 4^>J*Jl (jic- 'L'- 5 ^ 2 (jj^ .aI^c! <*J>1j (JJ-o (jic- 'JSVl (jlc- 

3jl_u_aJI (Jjj?£*u (jt ^jSLs-lJ • 4£[£Lfl_a <JL«J /35 t4j^**( i n a L$-La /6 , 0 '^jl^ i 

. IjILajij^ 80 ^1 ^e-J jJ-23 iSjijjlII 4j£j_a (j^s CjLsLjla (jr^- 

Sjl j i ntl » I j ^ ^1 (jSLxj jjljsJLI i "'Ijj ' Sjlc tiJLuk c^jI^ ji^j 

^Jj£ , i "..^.j 4 Ij J j -"-^ JL>. i (j^-* *^_5^J-^ CjLujlJI ^-l«3j^ T li i((«LiitjjJLl 

4^jJI iJJt Jjjj . Cj I j_j_ayl_i^ (Ij-j-o 50 + ) ^-Lj t^e-jj II ^la i ■■ 

, ^ ^^tjjJLl i (jyl^. 3jJL^t_a fiL*iIa_La ^^IaJ aj^-* ' a < a * (jr^- 

,j1_LSLjj_a"y I - I La-All » I o I <~ (j 1 ^ "J- 5 '^ CsIJlJ i^jJl (jjL»jJl (Jj^LjiI (j-I^ 

^ «3 ^ J I 0 C ' (_*1JLJ (jj-J-II 4jLvjJLl JJ ' aj (^jJI (JJIJ-O^VI <■ i nSJ tCLLL^ j I nl lj 

jj-a -il^)-i 5Jj_ALa tjj^J i Lt$_Lu 4^j"i i~ii a ^^.J ^"M-lajVlj i^tjj-LI CjI_Li£, 

. 1993 ^jLq-Sjl^HI "Lo^jlJI CjIjU^I iljj :2b^>JI ol^UI 3JL=^. (4) 
(5) Aviation Week & Space Tech.: April 6. 1987. 



151 



jjj ts~\" tl>L£^ •-^j (—kJVI <lL>.j)> ^_i_ul 

»l i^l li II jljj (J I ii" ll J I hj"m (_^>- liUij .(_p3jVI (J^S- (ji-lflV ia jljLA 

( _ ;r lJI j»jljlllj Sj^jv^lj CjIjLkJII ^itaTj h_Jjj>.| Sjjlj-a i " ' 1 1*-> se a cAJJ £ *-^h' 

(jJLlI «(j-se i"i II 4_j^j^o» jljLcl ^ jUy" i nil «<tjjljLa » jljLcl - 

' a * lP^J-*-^ ( ^Loj 4«4jj-*i^ 5^ <i *" nian CjI JjlLIj 3j-^>.^I a-r" i o 

JlJLJ ^ j I C ■ 1— j j" I jtJJ-tl <>L><jl (_y£ iVjl (((j^e-^JI 4j£j_a» Jj^LLal - 

. Ujj (280) 

jj j "■ d i im^cj lLL! j Jju i .jljjjJLi SJjjtUI *LiiejjJ,l 4j£j_tl j I La ~ - 

. Lajj (220) ^jjG ^ 
(30-20) 3j_t d jlr w 2 pj i£tjj_U ^eJa ■ ■■ jljj_II 4_CjjiJ*-a ■ La • j" - 

j <Lj^a-L«JI 5j j a. 2 1 '-"'J S-^J-^J CjLujlII t-jjLrtill «Ijj>-V Lajj 

(jL^ij^l) Sj j -v| <j_a 4_Cj_a->J.I ojbt ii p i ii li^p- .(Robots) ((CjLj^j^jJI)) 

Jul.. iCiUjllXI 

j_l^VI ^t_jjJLl ji«l 3j-Lt-£i£ 3jLjj-j jljjJI 4ILju Sji^jlII JjjjJa ^3 - 

t _ JT IiJ I 3jj_«JI 4l>.j I JLjj j<u . d se La i ■■ CjLjj£-aj 4jt-L±La (^r^- «— SjJtilJ '«<_>" _$-J3^» 
i(_pajVl J^3. JJJG (jJUI jJLl SJaa4l ^Jl Jj^iJ ^^o. tLajj (165) j o~< i n" 

.(jJajJI (^yJI SjjjiJI (J^a jl^jJLI I jt ir-i lj^*^>- L^jj ^> jS-'i i nl (jjJIj 

^Jj 4_L>.J-iJ ^_U3^_LI ^_Jjl_(_U_aJI lj_A L^-iJ-C JJljJ ^jy^II 4-Lal I il ill ^CJJ 

JjLjj/^JI (jV . j^fll jJI SjLuu 4jjJaj '"'Ijj ' =aJ ( _ ;r 3 ' ji>^' 

. 4_j_LflHjl tilt-o* jj-* ^ ) ' in" a <■"■ i imI i^J^.lj-11 aJJt (j-* (3^ Je ~^ 4_oj^U1 

(jOjjjJI Lil£ ( _ ;r 3 i iij'U 4_o~^J jjSjil I CjLuISLo^I j La * 1 1 i Sj ■ 

(jj <" ' "" (jl L^J j J-S^s jtjjJll ^1 4L>.jJI (jl ( _ ;r a J^Liil (jLa i^jH^j.'^l^ 

( _ ;r IL>.J . llllj i i ii lij^Lj Q-a <-;Jj-2j La (1000 j 900) (j-U ^jlj^j 3jLa 

i4jjI jj.1 .-.I LajJ I ^ »l LkAJI jl j|j L*LUi3 SjLa w .^a? j«J (j^>JI dilj 
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I 53 



i(_£jSLII (jJI Jijja^Ilj (jj-^'j -iLltJIj 3j^>.^l J2j O^b"-^' 0' 

4_^>.^Li^5 (j_a i." i i "i "i It iCjLiI i ii -»J1 4ja J ijjjju j_al ^ LlSj (j'jj' Cjli L#^9 

^1 sLj^ j la *_' i-_4j*j j-ai iCjIjJjj/ Cj^Lj (j-a Mj - ^ ' jd>^' O"^ -^jLp' 
a j^J ^jjs-V! ^jl^UI i. ■ (j^ S- 1 ?^ • L-*^- J 2j-> '^'1 Jjsl ^jlII 

(50j 40) (j£-> L^jj 

(jl (jSLx-i (_gjJI ^jjl i-a-ll jLloJ 1:1 ' •■ a ' (_p=>j-iij Lo Ij-fliJ .(Jja^/I l-tla 

: j ,^.^tl V J \hX I Jjj < .1 ^Ir 
.-<\) .'^.Allj (J^jJ! SjLcl lal itlaJI jjjjG SjLc! Cjj^tj - 

^3 j 2 se **' 1 i^c_jjJLl w 1 C L^ILaL^I ^J-^ 4_> ^_jj>»J 1 CjI^ 0 ***< i u 11 Cj^sc-i - 

; I flUjj ^Lul oljjJI (_JjJ 3 j 1 .1 i->JI j^ljjJI C-A<TlU Sj^jLs. Cj^ej - 

.(_£jSLII (jlc- ^o^M Ji^ 3 

. Jju La-L^ 'j-jIlC (j-u^iLiJI ujLJI j Lajl ( I *) 

isn 



Jl>. oj ^h^. . 4^*. a _r— - ^ ** * "' ** 4_uL_a_ <L-ol j < n _J jl i n l 1 I'C < nLalLaj 

I i ii j I (j_aj_!l (j-o (jjJ-_— (jlj . LgJ (J^Ls- (O-^ iffi ' "U (j-o JJlXc 

I— a I jlaj ,^>.i t_<_>a_) w 1 c ^jl inil ^-t-^j (j-o j^SLa-i ^-oLjj-i j_Lfl_uJ ^_i£l£Li 
:dJa_u i(Carol Stoker) . Jjij->» i L_uLi 2J_>j »l nlr jls-I 

i ^ r JI (j^O— _>l_a ^Q-^-ll IjJ (JLc '"'J ' * ClL l S j i nt l (j«a 4_lLt_ujJ1 L***"*t Ju*J» 

La LCjj_al ^jjs Lufc (j^e-ij • 4__>J,! J-iL**" (j' ' - ^ '"'J Cr— ■'■ p j"'^ ^ olj ' ji>^' 

La J * ** a L*J t jj'N j < u (J_& ijJ^L-uIL) LJj 

_r-.II i4_LSLjj_o , yi J_L_/j°iM _,lr I j 1 nL9j !j_wL_u j-u-il! I jut _i_> j__ 

.S-LaLCJI J— ~-l uiXI O4JLJ Oj-' j J— Llj _)J — j-^-"— ^' Cr - "" ^*->-^L~-' 

J*, ^ ** sc ** 1 cjLsLLsJI ^ j 0 >■ 1 Sj^j-Usj 4_jJL>. <L>.Lt_aJ1 — Jj- ^j_*J 

4Jj_j (George Bush) «<_)\a-> ("rj^y**- " <J "j\>^ "*- ^ J.'" La Ii-*J 

: (2 * ) 1 989 ^Lc 

SAjL— i<A_%.jJ! OJUk J—a j_L_>- Q^'C" i 11 1 La _Cjj_ai 

. <(C_3j £>-— _r- jLLfljuil 
£-i_^aJ iL_/LcJ! 2J_>j i___J_! 3j!j__/ SJj-Laj — • ——II lj— b _,— > J— Uj 

/^jVjJ 0>iV * j^S— "t ijjj i'Luj (30) LgJjLa Slai. 

i ( _ ;r ^Ejjl^L<j/! ( _ ;r aj^ i_3J.it jjl-^J^a^LI J^IjJ i— jl j'm« i — i Jl g-il — a (_Li_ I J__fcJ 
«^J_Ll_ o^ - " ''-i-— 5 ' — -JUjJI jlj^. L 2 id iijii**^ L 2 ^jjij>JI JjUljJ 



.^iLxJI t_iLJI <J°> Lj) , i j\^11 LuLj Laju^. d ' =3*S ji^jl (2*) 

(6) News Week, July 25. 1994. 
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CjIjJjj/ (_£ JLa 

i4_LSLjj_a^l SjUsi^J.! iZjLjVo-J! »l a 1 r ^L»IaI Jib 

.oL^j^UL, ^jVIj ,JUVI 

mi a r I 1976 ^Lc CjIJj S^oAJI 

jia ojl£j . 1992 ^Lc I a.ialLa i^JSLjIS 

Sm^ihII (j^s ij^Vl i_£jSLJI ~U,„t Sjj^s (26 , 000) 

£ (*) 

Jjl-w -Jo^>-J JLi^Lj I ^ 1 *>l 1 «2-^JSLjL^» 4 ijii 1 ntl (j-a 

4 L^-Ls LiLILj 1 ^£ «jjjjl_a» a 1 <d-uiLm 0 j 1 

, ^ . ..t 1 '/. I 5 jj_a I w LlJ * (j^Ll 

.^UJI ^jLJI ji^l (*) 
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(jl i42_mi ciVjl in" 1 1 i>jLa i4_iiLJu 5_iL>.l (j-c i.°"i-»- ill Lolj-I (j^J 

Ja La 3* £_ua^J iCjVL>Jtl {jja j-J^ (^,-3 ^ * a ' a sej I 1 »1 gUII ^j^^ j'al , V." 

ij—J II 1(^11-1-1^^ I nil jLsoVI I I nij (j-i^- L?J-^' Jj- 5 oj'-*-^ 1 O^J 

SJ-g-a.! l1!I_L& o' ' J^^ 1 ^" Ja_Jai=iII ^ ijj^VI jUicVI 

(jL^J . j^_«VI J) I ***< < n tl ^jJI I J_)JL>. ' ^J'^*" L)' tl)^" 4-1 i4jJLa-"i i n a 4_uji^. 

Jl_iJ^s_ILJ ' d S j a S j jj ■ a j Ij-ual^ p ^ o < Sjj^j-ua t 5^fl>. 2 I aJJt (j-ulj (jji^ 
Degree of) L^JLJL>o 3^>-jJ J '-^'j .jJL^aJI ^^.a 4_<_aI_LLo 3_Lie_jj_o j«_IL»-a 
l. . i ..I jj. ^1 <L>-L>JI <j-c ^ tka .(^^jj-ILa jl jus.lj jJla ^1 i(Resolution 

1 1 j j I r- \l 0 ", f VI i j_jj_tl 4jjj ( _ ;r 3 j_i>JI 3j^>.V, (j^- 4 - 1 Sj^g Laj a 4_ujjjSLII 

4_j_il 3-J^>* SL-^>' J^-*-^ 
3j>^>.j_o ijlu^ SLpJI tfJUk ^Lj (jjjJi tiJLufc ijlu^ Jiia . AjxJojm C^j>o i4_ul_u 
i^j_L«_a J-J-C (- i i i nl 4jIj ■ ' i nil (j-JJ^^Lo ^1 JL3 iSjjLc. C" 3 

^jl^vj ^J-t^al^j I J * tJl)^ - * L>^-i ' * ' ^ * rt '— ^JL>^ JJ ' ajl £JLA flH> I 

.3jj_iII (JL-o-^-I ji i ntl Otjo 

Ir (Ice Caps) j-LSJI CjIj i i 1^ -5>^>-J ' j j ; £ J^>- ^\ iSjilalx jJjj 
jJLiIo^L) jj^ill 4jr J| ^j^-tlaJl Coj^j JL^J ^Jj .c_i^£LJ1 jj-* ^"'^.'^^^ (^Ctala tl I 

,j}Li-c^l ojjt ( _ ;r l^.j , Otjo SjljJb L^jtLus i .I m ijLkjj jl-^jl -^^^j 

d * I n^/1^g n 0 I ill 

' "'I jj flj> Jjp-J sLj^jj.s »l n Ull ^Lal g. . aj i4^L>JI jL^j^/l (_£jLa-a 

(j_aLiJI j_4jJJ.I» 5_lSLjj^jVI SjLalil oLjVjJI ^ j2ju\ 1992 ^jJjj ^ 

Lijj-Ja i."i o i nj t(3^l 5 3. 4jI mi^Llq ^— ^A^J i«* i^l^SLII 4_i_uljjJ 
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jlj , i»| nUII 4_jJ| Jj^jjj La O^J -S-aLc tltaj. jl jLU! (jj-5 

(j_a Jj^LLa-lVL f£a (jl (j£La_l V 4_Ja_Al_a Cj^L>.j-j i^LJj-U ijr ll j-fl-uill (ji Cf-^- 
j o 3 II ^L-^J 4_ul_Ui3 SjLcLs (j_a jc-b (ji t— (J_) . *LjJI 3j-*IuL_a (_psjV1 

£5 J) ^cjjIjj^j (^Jl ^Ljjo i4jJI Sj-ZuLlI! 4L>.jJ! (jl dJJi . (_p3jJLl! I JUt (jjjJLxjJ 
4_J! ^3 La (jlj . Juj-2 »*tt 3 JLjJLJu Sj^>- 1 (_g _$-><-! (J a ' u (j-C N ■*--'■* i4jjjs 

cJlj La 

(^jJIjJjJI «UaLiuJJ i^LJj-U 4_l>. ^aJa-O* (j£. ClLa^Utl (j_a Ju^-a £-a^>« (jj-^i i< ^- t - u La 
( _ ;r Lc 4-uljJtJ! I fl-LO I jjU JU-ajJI (j_a Jljj_aj 'O^^ ^IjLc, ij^-lL^j-Jlj 
„-,! ...^tl, ,1 .uAtl (j_fl_tji (j^a JUj-a 3^Lial \~i i iiJ i^jJ! J-a^l .4j tUi. i 
. 4-JI -iljj (J^LLaj! JLjJLr>o (^a (_Ll2 idiLajU U tfjut jjj 

(jJLl! JjjJ! (jJLc jIjj^I j-di^ 'o-'j^' (jjL«l]| Sj£La ojL^j 

(_Li . 4_lLc ULaXa !j-a I Daj i^->lj i Lj-paJi-3 V i "J JL3 tdiLajUU ojufc £-aj*-i 
<_SjjtaJ! (^yjt I."' i njt Lu-ujj (jl ! j£^a ^ 1 1 ^* I j i(jjL«jJ! ! Jut i— alj-la I j» uU JUil 
uilLlJb I."' T i i^l j>l jl i < V» t I IjLA ( _ ;r 3 LCjj_al £_a (jjl t'n i u (_gjJ! i JljO-jJI 

J£ 4£jLiil ^ 5_lc.jJ! o jli! ciup. i Cr itjjJ.I (^jLJ! ^ j>jc>. »l V 

tiJo-LajSLII JjJ) (j-a JJlCJ iLuLilj LuLLajjjj Lvojjj3j (jLiLJI (j^s 
CjJL>.| dJUjLjJ « (j-ll i u tl (^JLj_i£^aj_aJ 1 J)L>oV1 d)Ljj^-aj>. (j a <X duL^ (jr^^ 
«L>.ljV (JjjJ! (j-a I jj'a (jjl < 11 £ LjJjJ> 4jLu^5 jjj-ll 1— al i'iCI 1 11I ^ J 1 a 3 

. 4_] ila-13e 1 Li£, (_p3a_aJLll jLu_ul 
(jjJ Jujjl^l ^LbtJj^iV! (jl (j-a (j2_Sj (^i^ l^jK^uUfJ! (j^Jj 

.cLvjjCLa ^j-C d La3. I j 1 ul 1 (jj-1^. ^-Ud^ojJ 
(j-^Jjlj 1 n a d i 1 nT I (^^j^Lc (^1 3-0 i^tjj-LI Jj-C jta la 3» (j^, pi ' altll CI) JL>. Ij 

.(J^l ^Jt La jl ljj_La (Jj*.Lc ^Jt I 0 C ^I^oj-u it-LlLutJ Lut 

Daniel) «^_jjuJj^>. Jl js» 4_L_Lcl La , ,U tajJI i>j_a ^_al ^j_a (jLij 

i_j ,j^ 1 1 992 ^Lc ^ i« L^L)) 5_;SLjj_aVl *l_La^JI 3Jl£j jJJ-a (Goldin 
i(Mars Observer) « j_jjJ.I (_ualjjj» cuj>o 3_iSLjjjj! -I 3 iii m 3^L-UI 

(j_a 4-Cj_a^*_a (J_a_r>o id i j li 1 .1 Jj^LLlI (ji^. (J-^jlJ-" £-° 3j ' " '"'^ ^ 4jiJ 
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4 L_uLj ijr 5 (Jj)J i ii a J-^l (jLx^J Or^" Cy"^ O^Jl^' tjjL*-^ 

jLL jl3 (Roald Sagdeev) «< a-u m jJIjij» (^^^jJ! "jj^' 1 

(j-U ^yjl L^aAJl (jjLulllI a 1 of ^ 'J J 4Hj_u <J^L>. Cjlj-a Jll^tj ' ^ * ui\j 
(jl£j . (j-uSLjj_aVI »l <i U 11 £_a dJLuj Cj^Li^s (j-a «U La (O-^e-J (j-OjjjJI »l 1 1<* 
(((jLuffij <i 1 11)) ( _ ;r 3 3 j-UsLta sLoJI jjt isQjiiiJI 43jLjj iJ!>Li- (]>L«-U i_3JL^J! 

(j_a ? I 1 h h -lljj "J ^ ' '^^J 1 Jj' a j-clsjj i ( _ ? SLjj_a^/l ( _ J jvjJjji£iJI 

Cj-^ f*^ .. ^ ^ tl)"^- 4-1 '^"i^ - ^ Cr-^i ^ J >**' a ^-^"J-^ C-t- u J ^ 1 1 1 1 1 J (^-^—jSLj^—a ^ I 

. 4-lxjjLUI 4l>.jJI iJJLifc ^Lai «LajLoII Cll j S»tl w taatli] id j nUll CjVLsJ,! 
^j^-jSLjj-a^/l AjJI w tl L<i£. Ij-J-^ L_tlJlxJt3 4 411 ajjJL>.Lui» d La3. j__>^ 

^LjI j-A <Lj L>. j-HJLa ijJ _5 J_iJL>Jlj . c-t£^£L!1 ^_La_<_u £ya AJZj-tu-a 
4jj^j_SJ 1 Cj 1 j Lj-coII 4Jj i « _} L« » 4£j^>J 1 4_u 1 !i CLi Lt^j-a 3 JLC i-S-t-uj 
. I 97 1 (jj-^ ij-<j-SJ1 ^ t-s , ,. ijr Lc L^-o 1 JLsejxti 1 O-t-tS j-iu-U (^_u_u ijT UJ1 « Ji^jt_ijJ)) 

. ^ ui j ulC Jl>. t ^JLo 3?-LflSLi (J-<jjlj C-dla Cl<_pc_i 4j3 jJ! ^j^fl 

i _ r _A «L_jJLjJ1 3 j La 3n 1 1 ,jl dj^ ij>jL£L^i CjI ai>. «L_£i_ujL>.L_u)) J o's"! i ujj 
d A , ,.tl b 3JjJ^_i cLLtAj-oJI . i^GJj_il.La ^uLul Lcsi3 ^**' ' " 

3^JL»_o (^LsLuo J^-^'J i l^d>^^ Cr^" ' *° J J & j ' dh* d)^- 4 - 1 

jjja (JJi3 id^ljLol ^ I-Lfl-uj)) 3Jj-L4-i 4_ulil]1 ^ *j fl ' all (jl^J L^-Lu - ^>^'" (j-* 
i^y-^ul L« liij Ct-^ *Ui-^'j A^J-" c ^LaL^ iC_*£j£LJl ^yA c_ j'^-* er^- 
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.(jisjVl ^JJ SjjjlII 3JlvjJ 3_a3>UI (jjllj .jjjajJL 

3_aLjal Sjlaa. JjtLjo ijXt- Cj^la-il L^jLa ijcjj_U jlj-C. ( _ ;r jj/jjJ! jj i 

itjJuua q\£ LxjjJ . £tJj-U y*- 1 3^-^ aJ '^' La IJ-JJ 'j -1 all 3-^-^! *LLi^" 

4la->JU Oul^J i«3jjl Jltl CjLLuJU » (JL*-a ;jr< a LflXa ! jjl^ (jjjjijJI (jl ilLLI j 
C-JLlI La3 JlSj . 2jj q-SJ I <LLu>J,l (j£. (_5-uLj i3j_&Li CjljLsol Jj-r i n"l ^Lajs "Jr! -0 " 

fi j 1 1 -"»" Sjjj_Us ijj^s (j-o cjj^Ijj jls c^jI^ 4jSj^a I j l£La I £-a jl£LaVI ajut 
" . '^j^^ m (jr L: J^jt - " 1 ^.' aj-2Ii] ,.~<\l <-. , uj (Rover) « 3j Luj/ » 

.^ajVI ^jJI L^L-ujJjj sLiitjjjU 3jl_u_oJ1 ' " 1 Lj La * rt J 1 2j ' ^ji L^JiSLaJ 4_Lloj_o 
ijjo. (jOjjjJ! (jl-j <JUo-I_lj (J^=-o i4 t ^j^I-4_uLjLj j^j3| dJLafc (Jlul^j 

.(PlanetB) c-^aiJI)) oL>LJI aLS 

JLB CjLUajLm iJ_ol£> a i£ljj_U a->J l_iJL»-I t ^ .Utl JjLi-tC- (J-lL>o L^JiSLaJ 

. 1996 aLc cjjja olj-u-u 



Jo j-igJ 1 j^c i20 1 9 aLc ^j^>.» ijy SLjj-a^1 jj-u-ujJ! ^tjj 

5 J Trill CjLjV^J! CJjJ>Li t4 jlr ^^^Ljj-a^/l joUl ' jj>I' Cr^ t- rt r!^i> 0 '" 

j<u JU5j . (Mars Observer) « j_jjJ.I t_Jatjjj» ^u-ul o^>o - I 2 Lii . 

.ol r . r, ii>Lj L^jjLfl 2JL>.j ! 1 1 992 j j <Tn i » 25 ^ 3 Ui , 3^=1 

(687) 3jla 4J^>. jjJ-iJ .t_<£jSLI! ^_>jj2 J ■ aj ij-i-ojL^ ljljjJ-o 725 L^J^Jaj 

J^>. c_c£^£LJ1 (jljj-i ^j,-^ K( I j t- jj-a LoLc)) JjLjlj La ^1 1 j * >ij t Looj 

C,L.Lqj>. L^jlj 'J^J- 5 Uir!^- 0 (891) l."t lilCt 3 Mri I nil L^-uSjJ ■ (j .1 n uJI 

uLsLalUlj i«L>.l_Laj a 3^3 ^d!>^^ ' " ^ ^P fc -3^5^ :> • O^" ^- J ^^ri J ^-^-^ ^LS^iBJJ *j t 

t_g ?- Ij ^ i"i (II) Jl*-i L> j" < n 4 ijii i nil (jl i« Lj/Lj)) 4JI£j _qjj|j i ii a J^ij 

3_j|jb ^a Lpij . jj>il 0 jo.! ^js jljLa ilitjl ^-1993 (jnUiiif-l 24 
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, \l j , ^.A" j'Xi ^j^.] CjLajL<_o JL-ujI ( ii i 1 993 j i n i iijj 



e 




i t^i^>_a ^ ij a - nil 

.sJl^JU j!jJ,I L^jJLi J^a J993 J..U...M 21 3 m^ihIL. ^.LcMll 
i oLal i'Ii'C". ,il JLi£L-uV icjj^jll 5uSLjjjsVI 2 tajJI ! jSLaj 

Mars) « jjj_U 2_lu t_al uiSu . ..I 2 Laj. » |uil oi«> JLS 2 LajJI a JJt ijlul^j 
3>3 2 j o I r 2 U-» « (12) j uij ^1 2 U-Ltl i (Environmental Survey 



. 1992 j.h"mhi 27 :5j > *Lill J jj>Sl\ Sjli^ (I) 
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. (2) I999, 1992 ,^tj 



«L<j/Lj)) 3Jl£j cjIju ^1 Jj ir~>jJL 3 iiU'U jK^^/l j^Lu jjI 
4a-L>. (^yfl L^j I 1 993 j»Lc LtjJjij i ..a • N j * -** SI j SJaj I U U 

.SJLitl 4_L-u (>G>iiI! ,_£J-a i_3Jl$]I I jjfc JjjiSsej] ijVjJ (400) 

»l nUtl CjL>. j^U j^JJ cLfljLtJ! LgjjJaj I sejj cU^jj-aVI 3j\^>.^M Cj I Jjj 

gj-uLseltH SjLjjlj A j glf pi scla J-*^' i int L$jl (^yl^. t£tjjj,1 

4juLlI! isj^t-JI j^!j_aj i (JjjjjojSU I (jW^ O"^ w JaLSu IJlJJ 

JjLj/JJ njusQj! JjLj/jij i ^3 jJI jjjljj^3 4cLu^5 Cj1^j_<I/J i(Jjj£Ltl <Ug.U i-all 
L$_Lo »^t^" i .. « i _ ;r Io* . 4_o* jJj_j_>J 1 CjL_uLuLJ1j 'JJU ' altJI 5j j a. I j tjJLt-ajVI 
oLxL^-C CjIjLj joj (j-oj 4-jjj-IaJI 3j j i u U oJLA IjJ-S d . JLajj (jl 
I r Ja j i j 1 1 jJat jll i. 1 1 ii'i! Jj J^tlt . "iVI LajVlj i liLut Laj.Vlj Cibl i n-sJI 

j_u£ (Robert Zubrin) «<>J>-Jjij Cjj_jjj» i ! is* 4^j_j/ (_gj-jJ-a 
j-Usjj . ^" (jjs i(Martin Marietta) «LLjjl_a (jjjLoi) 4^j-<S/ (^^J-l^-o 

. jcjj-tl Jajj^JI jjjI Mint =CuJL>JI 4j£jj_aVI ' - ' t JJ ' -*■"' 1 1 JLs-l 

^.3 SJljLjj/ C^jI^ c-^^ jlSLa^U VliLo d A , ^.jj jj . — «~ tt (jj i ii i (j^c-ij 

^1 ^LLaj^sjJI dJU-j-a £y> Jjatill o^. >^»3 (^lllj . '(1994 j 1993) ^Lc 

^jjt ifiLtiajjJtJI d Uj ^ ^£ ^tJjJLt (jj^, ^jl uiJ i\ Jajj_A ^j_Usj_a jJjLlu t^lul^ 
4_2-3 Jl^s Sj la * jj . 4-S-Lfl jJI CjI j ta >■ 1 1 j Jj ir-iLaHJI ^1 cJi. J 4JL>.j_a 

i_3jjJaj JljLfljl I JJ a J i3jLjJL>- (jr^- Jj ir-iLallJl aJJb JJ-JJ 

. d o j\ i n 4jgtr ^jLc^ i^r^ ^-aJ^ ^-o^_a L^J 4jjj Cj1^L^>.1j t^ijj-U 

i JlJ«-1 Jij^>.jJI (jJI j j laj j«J 4jSLjj_oI «4jjI Jla ^ La -» a » ^1 Jii>-"i i nl ^J-2j 
^i**m i n IjLA (jl Ijtjjl Loj .^Li^t ( j_o ^ajj ijr 5 1_AJijj>.j ^j^"^**'^ i 4j1 d L^ajJLj q 
4j£jSLa Cj^L>.j j iSiC JLj/jJ (ji^. j» Oul^ CjLualj^VI t>JJb jjr^J ^ 

.41 ^ 1 1993 j io'ii.i t^jjij^i-.H-^iU^JI ^^j^-JI 4L*-a t^Laj-UI ^ (2) 
(3) News Week July 25, 1994. P (40). 
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JlJLc 2 ta ■ ■■! i ( _ ;r Usji jl JLa ^^fl I fltj <j-*-~i] 2 U ^ t I «ljj>.| JjjjajJ i(_)3^/l ^Ir 
2_lU_«JI o j^J 3j jJLtl 1 a-JlSaJI CmISj . I JjIj ( I 6) (jlr ^jjj ? LUa-Al I jljj (j-a 
iJ-j-3 (j_o ol_Lx_iJaji (_gjJI jajjiill jj irVill jl£j . jVjj) 42 <j-° Mj-^ 

|_^J a I uJ ij_jSL!I (j-a (JL9^ tj' 4 Mri I nil)) L^jlc (j I LaJ 

(jL^ dJJjdj .4J_o SjjjJI j jtjjJ.! (^JJ t_jLajJI 3-U.jJ ^yfllSLI! .jjjbaJ! J-a^tj 
.c_^a£L!l ^Ja_*_o (j^*^ ' ~3 3 ^ 1 ' J-^"'^ ^ o ni i (jl iJT 3 L^oSL^ka 

(^-Lc i U j ^ j I jo n i^i j Li^sLi. Uj^>- J-a^i (jl ij>j3aJI t_uL>- L$jV 

^ ' ga 3 t^Ja-mll ^ Lc Lgj *_ilj^tllll 4_t-aL>. 3jLu_u p j * n ^ t jlj^l }LaLv c_£aSL!l 
' ''^"'J'" I Jaa-i^JI «j^>- (jl IjJ-La (j^J • 4 J 1 U II Sj^>-VI (j-a j_u£ J)Ji£. (j^. 

.jVjJ) (j>^ <j^ * 

(j£. I jj** ii" i ill i ^ i LaJ 4jjjl>. dJai. 4_jjJ OuL^ "(jiHjl)" L«J t (jSL! 
(3 j i .1 La ^Ir Jiao£.!j iSjjl jj.1 2 La >■ 1 1 (j-CJ (Jj iS-j^jSLU Cj^L>.jJI f.\ JLa-" i nl 

4_lLc jjlUl La j-Aj 1 1969 ^Lc i^tt (jlr . Ujj jtl jj^. suLSjI <ji_iSLjj_a5lJ 
^jjL^s (jj^Ual J^jJLi J-i-a ^jj . (Lift and Throw) «t_a jJal (<u £3jl » ta i -»! 
(Energiya) « L^>.j_ul» jl (Saturn-5) «5- (jj_3Lj/» (J_La SjlxjAI CjLVaJI ,_£jJ 

: ( _ ;r £3 ^~-j"^t I 4iaj*JI aJJt Cjljiai. J i nl i iu JJju jl I u ~n Ijlj 
LjT jljj (jjj 3 Lj-fl-m >LaLv j_3jJI ^-JijLuaJ JjVl J^LLaVI jj^J - 
j a " i n_) (_^<Jlj ij^jj-ll (j^Lc »l a i ntl « j^ljj)) I gj3 a 5 c-^^ CjIjUoJI (_JJL>.I 

»" i nl i_3ji^Jlj . \j $ Hi 26 L^>.Llfljl 1 J a " j 3 "" L^-" 1 

^^.3 d nri i nil (3^-^=1 *— ^P* 'ij " 1 uJlj (_p3j^L! 4 j i nil Li i_i£jSL!I ^Luajl 
( _ ;P 3 i4_ujSLII 4_u jL>JI j3 J i*i i ■■ . (j n a i"ill J^>- (_psj^/l i>L>>jl jjjiAj 

0 J-A jjSijJ . jjj_t! L^3 JLA <LLtfl-i "II ^oAjJ 2_aj^U| ^3 jJI S j3 (j-a Jjl^'tl 

(^^1 J)lj)j-JI jlj j La J^-luj 2_J^_a^>. ^_3j»J <d L^jLUXJi ((2Ja_Al_LI j-lO) 4_L>.jJI 
^JJ S-sLjIa^Lj i ( J_il i ii II yjj ' J jj\ (j-a jLtlal 4jjj/ (jjs QaSLuj iCj^jSLII 
JjIjjJI ^qlaj i * (jy^-J i ijr La^^it_a (JSLlo ^j^- \ ' ' ^c-a-t-aj 3j-jJu-a 4_Lloj_o 
4 nii i nil tfj^J (jSLajJ .t_i£aSL!l ^ (j" n (j a 2_jL^j JlJi^. ^jjJ.1 ,j^ L^J 3j)aj(JI 

(400) 2_3L_u^i i-.'U'a j(3 jjS-i jf J-*J i La (330) JUj jtJjJi.1 (^Ic i La • gj jl 



1 d— uiJaj ^/ 1 Cj l_La_>Jt 1 ^ j 5-3 i c<-^ 1 * ^ c^ - ^ ^ ' ^ ^ -i"^ '- Juu ~ 

udj^elill i L^_Lo (Robot Truck) (5_u^jj)j) 5_jJl ^Ij^V LSLL_jV ^SLrtliJLi 

ijr IL>.j . LjI L«a_3» 130 4_jjJl9 (J^L^a d_Lij_u1^j i_Uj_l^J1 (j-^- ' i -^J Jt ^ 

(J_S_i V Cjl_JLa_cJ1 ^ j^j C_)JL>. Jt^ « ^^^Jj-JJ J 0 (J J-^- 1 S j La >i II 

.jVjj Q*^ (350) 

'/.95 Q^jjSLII Ju 1 .i^jl jLc Jixf c^'-J ' ji>^' -5^ Lr^ Sji^>.jJi,! CjljLiJI 
(j_o (jl * LaVI 4 " 1 11 ^ I c Q^-jj-SLJI J j 1 n^j? (jj- 1 ^ ij^"- 3 ! LaJ_t£,j . Lg-La 

(((jliuil » jLc (jjSLj J^LajJI jjLi (jLa ^ nn 1 ntl L^Luo (_^<JI JLcail cr^j-jj -J^J' 

JcLiUI - 

•~ Jjlj ua II Aj-^J (j -0 * "I ('08) -S^j-J '"■ aaa. JL3 3_jjLa_iSLJI Cj^LcLojJI 
.dilj JiJtJ (_£jSLII (jJI J - I 3 Mii 1 11 SjLc^ 3_l3L^ ^J-*^ (jA9 
«L>.^J 3J^_a>LL1 s I tJaAjl d Ltd 1 ^ j < i4_ul_ui_jSLI1 4_lLjjlI1 £Jl$_ij * 

^1 S^jjJI 3_U-jJ ^jMJI j^ljJ! J-^ (jJI La jjlL ^ i jjjil ^1 

4_o_Li>. 4C_t£^SL11 ijr II jl^jJ! (J a 1 11 ^jyJ-JI g I LcaAJI 4_LiAj_u ^-Lx^aj Li^ . j^paj^l 
(Jl ir-i ri tl «L>-L>. La (jjJ icLaJajj/ (^i^- (3^H _J J - U J-' o' I (j 1 'Djj-'' 

i=Lj_iLjJ! (j^-^ 3 ^' ^ j I i ^ j j a u 1 LaLa-i 3L^-a i_3jjJiJ! ^ j i aj liiljjj - 
^jjLj^j ^ La i j<ujj . jjj_L! 4a. j'riU 4jJL<J! 4jjI n i nil 3 jiaLlJI J!>L>. 

Habitation) «3_JuLc^l 3Jj i (Ji-lj jljj 3". 3JLaL>. i«5-(jjj3Lij/)) ^ajJI 

. (Module 
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d-^ ^jj- 3 < ^- c ^ 1 " .' i i ' '** * .' (Jj- 3 * -^jd-" "j «Q]liJI £3jJ! 4JL>.jjs jjjj 
sLujij (jSLxjj . (Pas De Deux) j<uj/Lj ^-jJLjJI ^ ^ 2_u|_£J| 2 . II 

.3_j_U3j^/l 3_j_,jL>J| '/38 ^1 J . jjl (jSLxj (jjJIj , 2 .j 1 U 1 1 2 1 , ^tl 
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jj^a (j n j I t^p- i^JjJLl ^Ja-ui (J-SL*J cr-^' ^ ^h 1 ■ 3 ^? , ^' Cr^J 

tfj-A (j-SLIj . p-g-3jLjfc p-gjj_ca_j Jl_Lc i<(Xjjjij -i'jl>" pJ^LjJ (jl J<3 ' "tl 
d 1 1 ii ilLi d Lu L<a % i**< «3 (J-la3 («Lj_u3j^M 4_ujl_>J! (j_a 7*38) d ^* tiall cLu]}L>J1 

d "'J 1 Q 1 '-. 1 ' " ^ • <~ l~ 1 1 oA-Jt jji^. i_JL5L<JJa p j ^1 lac ^jj i ntLvIl 
iJjJj-La p 1 < n (33^ ^)-ca^-ll 4jr -^ 1 j <^>^j-j (jl jl^j-JI (jj^C (l) J^-j ' " 

i." i « ill 4 j i im'C a 3j-p- OJL&J iLusjj CjLcLjj/ J-Jjl SJlJ, cQjIj *Lj>.!j.S Ji 



II. 

Kljj-Jj-Jjij)) 3-Laj> Lg-j-Lc O-aUs 3jLjJL>JI jLsLs^M oj-A CjjlM lXSj 

L$-l3 j*^ aj pjj iSiijL?-" i ii a (Jlul^ L$j! jjaa. (J£ (j^/ . »l aUII (j-a CjLaji»j 
: i IiLSoLlIII (j-a CjjIjL3 i4J_l3 (j-a JL>.| 

((jjlj^K)) Sjl^Lj. (jjs (Thomas Meyer) «jjLa ,jjLaj3» pJUJI I j i i a j ' 2^ 
t»l LgaAJl ^j ^ ' " ^^^^ Lp>.^Jf) ijr 5 4_t-aL>.j iSjLLa-a ^ La3> ^Lat Lul :4_J^Jij 
j A , ,,11 ^3 ,U"lt ^ I , j i4.jjj.jjJ! JL-s-a SjlSj £ L»j'j 4Jai. ( _ ;r & Jj 

: J La (Carl Pfitzer) «j ih"j'^ JjL£» ^LcU-iVI pJL*J i aj 

tfj-aJu j-sij^ Q^_uj/ ^J>I.I (jJI ,ji>^'j •J^l j j^" 1 " 

V i il o i n ) 4p^J^>. (j-a aUJallj ?ULl CjLa_Ja (j-a Lj^lj l_]L^>. (jV i(j_aLa 
oLcL^iVI (jXJ .oLcL^i^l 0 JUt J I p-^J-Sj i i I II I 2 (j^, (JJL 

-I Ja-aJI (j_a (^Lj 2 S j a a i_i-j|jLa i_klLU ( _ ;r lll (Cosmic Rays) 3_j_j ^SLJI 
, - 1 1 ^ , U ^y>.J fj\l_S iflil «l aytlsVI CjLS-Ja I j >■ i (jl (jSLa-i V i(_jj>.jL>J! 
p j i "--j «" j»J-«J 3_aj^U| CjLULlo-VI jliej! (j^s JaV LLlJjdj L-tlxaJI (j^ 4SLuu-u 
^-4-> p^J CJjL^t-i . 4_u1j^J1 p_aLi^L>. j-jjuj V (_^>* CjLcI ♦ u) VI aJL^J 

(4) News Week July 
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(Jj^laJI Cl^ ^11 cLu^c-i .iljijJLl (jSLs-i ' a-pj^-L^aj ijr l! (jj^jj>. I »l glr Jj)j»Lajj 
. 4l>.jJ! >L(j| 4-loj.lII SLpJI SJjlj_a ja^J I aj!aj i jjj_tl i_<£j£ ^1 j a i "H 
ijr 3 f< ^ * rt (J^ ^Lj- 1 ' '"^J a UJ^^ 3 Cr^ ' J tj' (j^- 4 - 1 ' 1 ^s_Uaj Ij 

jLSLj ga j 3> I j a 4jr 5 <>.At1 ^'yj ga I sell «j ^tjj_uj ' ^J^J ' J ' " rt £jJL?e_a 

SjjlJLa J_*j Lojj (180) "(j Lga a •(_>^ 3 J^' w 1 ** 4_aJL?-" mil liJJj 4 i mi" 

3 JL&LJax c. jujl ijri i ntl 4j|jJI CjLalS J^ii- (j-o -^j(>L! O^ 9 - 1 'O^J^' 
Jga_ijJI J j £j-a a I se J * (jl «Lt_Lcu_aJ! JljLiLJ (j£Lx-> JLjUBjj . c_*£^£LJ1 ^qJL*_a 

1 j , A -» i ^j| 4-A-td-uJI -iljlj (jr^ ^ ' a * 'C/H/-* t_t^5^3l <J^>* L)ljJ~^ JLjljj 
I 8 SjLxj all j (J-l3 oia3» (_£ j-JI J-^J-U s ' ' " .' ' * i~"~J ' " Lh° 

. L^_La ' » i m (jy^Jl ^ 1 ^_Ua^/L) (j-iJiH^-a i5J^_£bH1 _}1 JLs^M 4_Lj_CU_U i lj j 

<j_o (Ronald Greeley) <( (jr ljj^>. jJLijj» ^^jJ^jjJI j«J1jlII ^-^>j' jSj 

,^a->. Ml (j^£Li (jl (j^-4-1 ^ ' J.'^ tjLSLo >. 1 1 ii it (jl 4« Lj^-jj t )> 4_*_oL>. 
(jSLx-i jLjjj£.j i(Valles Marineris) «4jitjjJ,l (jLjjjJ!» ^ g . ..U ^Sjll ^La-Ju 
4_jJj_ l ^ a J| j -r i ii "i II j i 111 mLiJLllj CjLjLj-jJI JLjj/jI IJ_lj (jl ^ * J a i ail 

.(_p=jVl (^Jl U^-j 20 (jJI ^ (jj <~i i n" (jlJI t 3j<li,i>UI .-.VI 
i^jL2JI (jj-2JI <i i i ii jj_JLII cjLqI jl?-" i ..I j»jl2jJI jj! i £j i"i 

1 * c '"-I ■ all i (jj-^-Jl i, f 1 1j jj-a (3-^' iC-<£^SLII ^j-fi 4_u^jj-ijJj J^-*-^ (J^ ' all i ul ) 

ja^LIa (j-o (2>-jJljIjJ n—^jSLII ^JjLiJ^ tfJ-Jjj .' 1 " lS 1 -^' (J^Lill 

,^.11 j 4jjHII (j-o CjI_Lj£. £-«-><J 'UiejjJll 4j^j_II J-S-uJI i jljjJI 

: (jr ^.^J3 T L>JI (jjl Laj-VI i(Michael Carr) JjjUtjLa)) j-Uajl JLSj 
(jl jl^j-II I c j sLiicjj.o Cjlj-iisj 4_La^ o' O^^ 1 ^^^H*^' 

(jl (j^_«uj . <La-tSLa (jj-SLj (jl (j-SL«u 4j^j_II (j^/ isLi^sLi. (j^ij^La sljjjl ^1 
CjLcljj 4_oLSI ( _ ;r 3 j & fllllj (Jj i^j j i ii ii Uj i^^j-La^I^/l Jy>-J ■ 3 ' w l>'' jAj-y 
. (jj-i jl Ja^taxU g: I ^-lm Ltiaji 4_iitjj-a 
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jJLaVI C-l-ltw t»l oUTI CjVLo* "(J^HJlj" t "^ J ^^^ A ' 1 ' 1 j H Ij^SLaj 

(j^j-Li (400) JjLiil ^ 
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JUso joJj i4_2_iL<j/ JLljj-I SjLc (_JJ-js i»l aUtl 

(j I j-j-c • csl j-LmJI a J_a (J I jJa I j ic 4_LsLi/ 3_i L>-l 

liju i*Liai!l (j^j-uj cLlcLLi^jJI jLajs^/l (JLij>.| (jj^JiJ 
ii*je_jjl 3JjLe-a ^ JljJl*. *LsJjlII JLaVI 
^j_jJI tdl *i i £JLA c_t-j-=»o i3jUJL>. d i 
'• iJJ _Aj . Jl>.Ij j^s_a <J^>- JJ^J L^jl^J L$jLiL>. ' aajj 
5<GI uj t t^lul^ (jr*-aj '(J,5^^ J -T~ - 

j»ljj>.i (jjs Jjai 4j£j jl 4ijaLc. 3Lo- ,j-a Jj* - 

j! I j K J C I ■ ^ 3il<-uVl tfjLA cJZs La diljj 

<"i a d La3» i <>j 1 a K ijj>.|j (j-^ (j^- 1 ^ J ' ^* I 

jlj-c-l j j i H .(j-j! i^i q jL^>. |< <ifl j I i^LUia 

CjljL^ivl i^La-aj Jj I^LtA LbjLs* ^ j i r-i I dJJj j_L->-l 
i3 JjJL>. i_i£l 3^ i— al uual (J^s- w ^l^^l Jj^jjJI »l a Ir 
(_p3jVI p i eaJ (jjJI <U-mx-uJI 2 ajlail I jLLil ( _ ;r 3 Jj-^ 

-£ljjJJ c_ ^Jt 1_AJl>.| . SjljL) j^jj>.i i i^l j£ 4_uLajJ 

U \ C .-.lj U ^ t_jLl£JI (j ii a I" J (_£ j_!t-j_C.Vt 
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j_a^>J -I ca-aJI oj-Aj ^ylll i4^>LjjlII ^_jjl m.U JLvf j! JlJO diljj 
« iJ? £Ljj-a^1 r* I LcaAJI » Ij'C i £\$J a J-<k * Liljjv jjSLJI (j^. ClLajUU (jjs JUj-a 

»ULJI 4ijjj L° 6? . 1990 f.Lc <yi jiL! ^ jJI (Hubble) «JjLj>» 
dil jJj . L^. (j-o '/• I i^Jljuj (jSLj joJ i^jjLUI I jut J-ls ojSLII ^Ij^>-i (j-c 

jljUa ^j_a ^joSLJI JjLaX.1 ^3 (^sojuJ <>.Atl ( i^'C i ulltl 1 JLA 3j-^>.i (■"■ o a tr> 

' a ui a jj_a ^ J ^ »l o L«J1 j"^' La J^Lsc-i] jlr JjJ-s r* 1 LgaAJl ijr 3 <JLc 

i3 JL)J_>J1 ( i^l jSLJI £yz JiJ^-a jl icLuo£LI1 i.iTi nil jj_a JUj-aj iCj1j^>JL1 jj_a 

^ jjL t_! j*C i nl'itl (jl dUj j^JJ 4 Ij < .ijJlj . sLUa^LiJI 4-uj£LJI j_&ljliJI (j-a JUjjjj 
. 3.} JuLLa 4_uo_Ud CjVLe_a ijr 5 ' ^* ' gaJI SJljJljIuj i«Q^L>J! ^Ij-ua^l j^j ' ^ ' 
JL>-jj La ( _ ;r Lc l-SjjuU aJJb <_sLli! (J-lL-cjj 43j\^>.| j»J-2j La£ 

4jj i ^ jjij La^ . ^jjl^. l_u jj La_i L$jl_&Lia_aj t _}l j_a jj_a ^Ijj>-^1 0 JLA 

. ^L$jL£jj>. CjLcj_<j/ (JjjLj^j j»Ijj>.V! tfJUk JU^sjj 
^Lai j i^il La (j! i 1996 j_j!j^-3 ^-3 <(L-uL» 3JI£j »l air <jJLc! diljjj 
CjLc jj_uj_a 3La_l jt (J^-a-i ^LcL-u <J^L>. I jt^^".l * ^yZLl 1 «(JjLk» JJ-t-^3 <j-a * 

ULJI 

Ij » j"l jJ ijlj-la CjIjJlxu J^Li. Ltaj-a^ej (jl »l aUtl (^i^- (j^ 
Cjlj-j*_-a jj-a <((J_sl_&» 4_u£ ' a_ui^ La jt ljJU>.jj .fiLuLiiAJI ^JLjJjjjJI 
. 4j(jj/Li/ Cj Lai 1 11 a QaSJI (Jl-a-C I ^j£i (_Lc Lj_l^l«-| CjLla SjLC jJj i3jLjJL>- 
Jlj^Ij-U i^j^I (j-a jj^l taji^ll 4^L»JI j»lj^.Vl JU-aj {j\ dili 

j I j< ( 1 00) 3_al 1 11 a ( _ ;r Lc jL^ 3ji jjj 1 "*"' o^-*^ ^1 • ^J- 0 1^""^ 4_lU3jVI 

.jia ^L^ (500) iaLvi^a ( _ ;r Lc Jiji d »t->a j| ijHa 

! 1995 j»Lc ^ LvuU SJL^j 4IiLci La tSJjtjll 2/»l i^aAJI .-.IjjU-.tl 

J^Li. ((J-lLt)) *C i nl'itl Sj^>.| ^1 «CuJl>. CjtjU-a laLisI L^aljH^.1 J^a- 
vliLflJjl J « 2 -i I 1 r* ''-^' a ^IjJ «Llalal 2U,„tj^. dilj j<uj ' ' f'" 2 - 

"J 1 j 1 1 aJJt (jr^Lc Oi£.LJI (jL^j ^ -i jll aJJt dJjSJll (j-a (j I La u (_gjJI 

jjJlJ <—£\ j£ C^! J .! *J J ^ JJ ' 'O^J^' Cr'i ^ t-Jj'C i ii I" 1 1 (jl 

»l al«J I (_JjJ J-«^>>J La (jlj . l ima i" i j-lC i^J^i-l (j-u j a i" i i(j»jj>o) Jja- 
.t_^lj^ 4_uLjj ^Jj 3jL>.lj 4_uj/ (J^iLi- 2Ja^j>J,| t_^|j£J| aJ-tb 

. 1997 ixUI ijj i^i 1,1 5 Mjjll isljiiill ^ 6j» tjjLiji (I) 
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gjjoJI ijJLc SU? JjJ-i 



^3 "J^j i >» »l i^aAJI li] jSLa ^ajsLLi I alS (_^-i>- i I 997 j»Lc (Ja. (jl Laj 

L^jLj C-t-aj a j .«(JjI_A» * i nl" <Ji*1 J k***' rt ^) I £-^5^ 'J-^J"^ ' d < * a 

4^!j-*3_>J! 0-30 d « mi^/Li t _J_<a_3tj Cj1j-j_aL^ £-*-aj t^p* ' tjj'^" i*'l i^*^* ijr^ 
O^La- 1 ii aj . 4-OaSLII j»ljL>.^L! SjjLajSLII CjLjoSLU 43jjii w iLlLj J-lLso 3j^>-ij 
jLIa! 4_il_i ' a ■ La_i« 4_uj^jJiSLjJ I Sj^jvlj tCiLajU all 3jLjJL>- 

J Lta-aj CJ-llj (.j-J-II d a ua Sjja S^Lj^-I , nl~ilt 4jJLDil 2 i I j i a 1 1 oLJLax. 

.4xjJl1II SJ^-v^I (^ic 3j_a (40) SJ^-vVl ojut 

<J^L>. CjLcL_u t n SjJ. CjLoill J * S U *j J < a (j^ ^**' 1 A i ^- > *J^' 



"-'' iu .'u." * 

iSj JjdLa '"«! ala-j ijjals (_p=La L$] i^tjjJkl SLl>J! i_al i"^" i nl CjVjLxji 
3jfllr 4iUj CJ>i£. La J_t£. i 1 983 ^Lc ol fllaJI £ (j-a SjLs-lj Cji Jj Jl3j 

J JjLajs 4jI 3_jjLajSLJI Cj^LlL-cTJ I CAjjI a . 4_ujjj>JI 4-ijIaJLll SjLoJI 
.4la ^^La 4j| «UJj«J! j^j liiljjj ij 1 ^tl 

jjL^ .<jJjl_u 3jlc ^^Jlc l£>*-' 1 1984 (_,JLlI! ^UJI 

I jljj i ■■ ji-Gj t£yl ua-uaielXlj »l nUII 3 i i nil ^Ir j^ljilj 3 I'i i uVl diljLij 

3JLjal3 CjLal i n a (j-a d". Ua |_a idJjLtill ijJLA (j-IaLi ( _ ;r 3 SLo. JjVj 



J 
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jujj La Jijlj 1 1 995 (j-ujLa JjaVI Sjnlr SjjLi cjI jj jl2Jj 

SiLs-LJI Ki^jljja. L*Lu^a» S-uLLtjj-JI 3J.L«JI <■"■ ilr I Lojiic oj i^ir (jlr 

w I c Cj-jj^j-I CjL-tj^l ^jLli jl i(jJ-LLi j^jL-LjIaJI ^tjjLlI! I a -»" a ( _ ;r 3 

2 jj i^a-C jlj_a» -5j^*-J (j-II j j uiJ La O sc i<*ijl jJa i4j£j_u ^ »Ua 

. ^ ^£ljjJ,I (j_« dtjl 3j^*fc_i-£*JI aJJt jl ^>.^X\ Qja 4jIj . L$-i3 ((fiLi^-jfl 

jL-T S UI (jf^yk. ^i*- 3 

i_£jSLII I jut (^ic- j iSLpJI jj£3 (1)5 -*■»."' ' "j !>La I jigJj . Luj-aVl j 
SJLSj 4Ijici i^yXLc j^J^-SL-lS-julc. 1 1996 ^ ..U , „A t 7 

( j_o i a j aJ jj . *-»~^ 4_JL*s^JI ( j_a_uj 4_J3 (jJLclj * <( Li_uLi» 4_j£Ljj-«^M ^LtiiflJI 
Sl_^>. JjVj JJ^*JLi ^ I +"_> 'J-fj-° (jilt* CjJLs- 4jLi ' a i -»j La i(j-Co-LJI 

C^jL£ i4_JL>JI 3_jjL>.| Ljj_uSLi Sjjj^j j^yfl 3Ll>JI oJUfc (JluiUj .£ljj_U (ji^. 
JjJL-tlll sbx. !-.-»■■ ^'al i a-ifLSDI I jut jlj i i nil i_sVT jllo t_£jSUI (_,lr (j Suaj 
3-SLaJLt.l cLlLc jHc i-ilj-J-i (ji^ 03-^*i>°^' »l lUtl Lfl>ljj>.| (jlll i(_j^sjie-flJlj 

. 1984 *U 2Lu>i>JI aoJaUl 

(_£.*L*JI j-j-C. j*.l i" i»Vlj t LSLjj_al w aje Loj\ j_4jJJ,I I jut jjI (jlf J 
i 1 996 ula i nc I I 3 lJ £ LuLtajj-i Cjjj^ i£cjj-U t^-^j^ (jlr SLpJI ^ 

La-La-seoXI jj^JUJ^" »l "I* H jl-^ I S^j 2j<ilr 2'al .*-.*. , ,.l 

4_jLi ' a i i^jull a ulS! tl ^ I r 4jjjjU,l jlSVI Sjj/ljjJ i » I ■ V. A 1 1 CjVL-tA 

(3) «. 

jl j-iil (jjj ^^LL-ti! S^uLtajjj SJjLej- (jL*s dil j (j! 4JLJb«Jlj 
.j^sVl Iju^j 3 flL-lXI 3_ujl«JI iiUtj^l SjijLLij i4jSLjj_oV| 3jLalI.I 

SLpJLi <u-aL>JI iiL-tj^/l 4jtjm iQ^ujjj^/I »l aljJI L^-ojii (jl (jjSLxj (jj-II 
rl i^aAJI 4Jl£j L$j!M-c.L> cjjj^jl (jlll cjlal uu^VI LijjjI jj-ij • ji>'*' (jl<* 
(3j ' "II **-! jl^ LS'j-" er->JJJ^! JJ*^ J-*L><j -(<sJL«-!I (jic- Lu/Lj 5uSLjj_aVl 

. 1995 ^jUH ,2b^liJI ^I^aVI (2) 
. 1996 u „ U,„ r! 14 ■a iH i,liJI-^l (3) 
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gjjoJI ijJLc 5U=> JjJ-i 



' a uiSJI Ij^J j i nil i_3j_Zu i(j gUtl jj>.1_uJ! ! JLfl> (jl ^jJal^J! (j-oj 

. jjJL>- 4J Oul^ i U 11 
4<<j^_LlLu ' " ^^)-l11 p ' ea I (^-uLLiJj-ill »1 o Wll jj-* (3^>^ 1 

^tjjLlJl ( d sell a jj-* (jLi! » j^-^J-ll 1 Jjj "iS-^L)-^ Sj^H^jJlj 

CjLjjjj>. Ji^>.j i a uijSi (Jjl p- 31 '(j^^ C"^ C^^^J^^ w 

j_«jJJ,l w 1 c 4_2_il_<j/ 4_i^5j_3 Ij i 1 r I JL3 Q^-uLtajj-J! »l <iU II (jl^j 
ijr fl> ^j^jj^LII (jr^ J^LH Ct~*"^ LgajtJI 3_}LU {j\ 4 iJ ySLjj-a^1 w ^-»- ' tall 

i_>£j^ (^Ic VU^-I ji£Vt j-aV! tilJj£j ^^lc SLpJI ,lU-,„ ^a,] 

^jj (^yi (8000) SjLjj '"'I jSI Laj.VI i iij j^e-a ijJj_ijJ! 

_sl * i uU ' la-It I (J' ■ ' (-JSH^^dJ*^ »1 oUlt jjj i iij 



. 4_«-3 ^j_a J-J-C =L«_lj|j iJ-lS (j- 3 Lj_j_4^< I (_£ j-J! w l -*» II 

' aja-iaJI J^dJSLjjj .^JUJI ^Loj^si J^^JI i4_l3 Ojlj ^^ll! s LjVl OjCLo! j 

.^tjjJi! (ji^. 4_u!ju 3l_o- j^>-j tJ^^- 5 (J->-3j^II 

' »1 »Ll!| jj-* J-^"L>« ^-^-^ ' ' "J 

Daniel) «,j_jjJj^>. J_i_Lj!j)) L^/LiJ! 5JL£j o-^J o' '*J^i J-^^" 
i_i_<ii£LII I j-Q-i ijjjj^soj^LIIj «(jjUuK)) (jjijjjJ! jiji <ul i(Goldin 

. 1996 j : .Tin, i 18 .aj^lill-^lj-*^! »-»i>=- ='.'j"'« (4) 
. 1996 j -t — c ! 16 ,4jj^!,[2l\-jjir,[\ Use.* i^>ll Lr pt r > ju^js (5) 
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4jSLjj_aV! SjLalXI CjLjVoJI 4j^LcLi ii_al mi'i^VI j w i • uj j ■ ale 

w 1 C ^-SLjJ—ai ^jl I u tl Js3 J I its 1 J**' I ui ' i«(__}I^a-)» JjjLl_uJ1 (J_u_UjJ1 d la i ul 

.2019 ^ J^a jjji! 

4_ulj^/l SjjjJ! cj!jl>.Ij t_jLtj'^! ^ffi hu JfLo ^^^H*^' 

, ^11 j -["jl I s LSI Jiiiu 'j-j^il i_al uu^VI I jut o^-^-l c^LJI (jl^j 
(^_LLjlJ!j «Lj_oLiJ!)) 4_1L£j jj-u-ljj ^Lat ij-JL*-^ iJJ j>.L>.j (j^^IaLi ^Ji.!^ 

^!jj>. jlj^ (1,9) JUJL^tHj! <L>.J ^_^JLc 4^_o!jj>. jlj^ j^)^ (J - ** -1 1 °-J ~ * ' ^ 

lLs-S ■ i-ilj-j-i j-;^. 3j^t_t-£iJ1 (2>^ r*43 i L»_i 1 d 0 T^" ' i3j-u^ 
. (A. L. H-84001) (8400 1 -_a . J . !) ^ jJI o^i i-ali-a aaj ^U,,,!! 

CjLJuI ui 1 ^j-i^-L-^ mi ^ ♦ o**i i nil j^jJj ' w ' gall ijr 3 jj^J-*^^* 1 ^^ 

^ 1 a 3 sLiL^ i lj_j_La I a j liil . . (j^l Luk '-JL^ LoJjlj iQ^jj-ijJjJI 
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gjjjoJI tjJLc 5Lp iJ^J^ 



O-uuJ - 3e-uaJ| ^ * U.^tl £ Jut. (jl . « _}jj_(2J Lu_o » 4_*_oL>. ijr A i4JLj_*J1 

5_jSLjj-al 4_uji^. L_al ui$j . ..1 4IUj gj jlr cjjlk. i (Meteorite) iiJj-u LjL2j jj-* jii^l 
t (Antarctica) LSLp^jLLit 5l g . nil 5_uj_L>J1 Sj^cILtl 3jL2J1 jllL>- <^ 
l)L£j * (Allan Hills) «j-Lufc £>jI» jl J 1 j > » fu-uLi <-_3jju 5_lLa_La 

tjpij . 1984 ^L: J>L>- fj\ iUL^. j M.r ^^Li l£JJj Jjj3 iOJj-JJl ^jJL: J>^' 

4jr IL>. r t .i (jj_j_La ( I 6) »l «>**tl ^3 L«J-*J i«Lu_u L_£iJl (13) <bb 

LjJI duL^ (jy^-Jlj *« Lj-uLlIl b (j-o_uj L^-IJ jL-^"' ijr^^ ^ ua^Jl 

^j-u j-lo^ cbLiiJ -ij^>-J 4_uJL»_L1j 4jjL<mSLJ1 (JjJL^tliJI CjjLil ci^>. . jtj>i1 
Sj^tJfcJLa jj-^e_i^> i i-d 1 jj- 0 *^Jbl3*1 CjLLlC 4jjI_S_o ^^yic i^JjU-jSLII J 

njjj_iil! (Ji-lj (Microscopic Organisms) «4_AjJI 4jjL>.^I» 4j^>J.I 2jj , Vi»tl 

. OjLtJ! (jjuoUI (_y3 La (_yb i jjJ-U (jl^. Sj^j^i oj 

. 1996 j J — c ! 16 i5j^ftLall-jj r^il,l iL*js : ju_»_<s (6) 

.yLJI V UI (*) 
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Ut-ULa >LJj j-^y ^ i<G_ujjt! Ajij t< a u£ll I jut (jl «L1«JI jiTl jjaj 

. ^ jjj_U (j-a *LS»"V O^L>.j iJ £ LkjLUajsJ (j-o J-J^? i4j^Lxis! CjLcjX. JL>.|j 
jj* jo-AJi^-i a\ oUtl (j-o ^cJaLIa ^1 .JaJtJ i— a I uu^VI IjUfc JjiaA]! (jl^ 
4jjLijSLII JjJLeiJI (jjl uaj-Vl (Richard Zare) jjl_<iljj» jjj^jJI 

4 * Mil— l (J_<i_*_) <L)LiA] L-ul i Ijl JLsr**i ( nl . « Jj^ijLlj_o)) <L*_«L>. (^^3 

i_al ui£V i(Mass Spectrometer) «JjSLII "1 3 jW? " p 1 L -^> j y jj-i^' 

.(Polycyclic Aromatic Hydrocarbons) « jjjjj^jjjjLa ilLuLajjl 
LUajl jl>-j3j i(t_iLi^J!) ^1 i i ullj ijjjjd! djjjj (jj - ^ ij- 3 Sjlil ojla 

*j 3e i a 1 1 (_& . I .t_ i) SjLt SjjjJLlI Jut! jjSJ! (jl » 4jjJLi ^J-^ J^J 

<8400l ^jJI oli 4^3_>JJI 

qjz jj-ujJj i^tJjJL! c_^To^ (j_« L#j| ijr ll j j i"i l La ! JLAj . I fcil^ '-^P* 

(_& . I .(_ i) 3jLo jj? (jj: j^tll! (^JJ 4j*.U>. ^ (j-Co.LJ! ^LU (jl£ jullj 
(J^>. 3jLl! ijjla ^3^3 j^J-^ 'j-^J • £ ^ :> ' ^L*jl£*(jc ooeTu niJj_Li)! (^yi 

»l Jij i ii II j tl_Ua_i_JI 4jL;l3jJI Jo^LiJI (jl Ij Jl>-^3 .^L-LxjJI (3^13 (^jj^SLlII 
I /Vjl ta 31 » It iLflj^J CjIj^LLj (jja i_i)Lu i4_bj£Lil Cil n ixll i_al^>. JUX. 

« j (jJa 3j_jj»_jJLI i'II" Ju>- ^ ' uiij • *juLa^aLi (100 j 10) ^j-u 

.Sj^t^tla *~Q ' "'^ C^" 'LlUsj^/I CjLjj_ir»JI 

jO_<-ul_l AJs^j-ilX\ JjJL>JI CjL^j-o (JlLa ^jLtll (jl I J q lr <_aj|jJlJilj 

. i_i) SjLo ^jJj (jl (jSLaj i (Pyrrhotite) kOmj^jjd j (Magnetite) «c^j!i>.La)) 
(Ji-lj ( _ ;r 3 CjIjjIIjII (jl Laj^slj (jl^ (jSU 1 ^JJ ' J-^- J ^ 1 "* " <j-° (♦-* • I 

. 1996 j , >3 ; , „ 18 ■5j > 4Li]l : i. m i a c^ij (7) 

(8) News Week: August 19, 1996, P 42-43 
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gjjxJI ijJLc SU? JjJ-i 
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Lol_4_i iQ\jt}\ 4-uaij tjL£^ 1 g * l>^j t^lSLtTo^l d-utSLo ojL£^ edj-uJI 

di st jll (jyj^ (_>".i\j (David Mckey) «(_gL£La pJUJ! ^ Jaj? jiaj 

Cj I i i i \ jj-C sLo-Llie_a i hJij-SLjII G>j j j LaJ L$j| ■ La 3. *^ j . 4_ujjj£LJI 

l_i-uLll ,j-a 4Lut ij^- C^jL^ '-^P'- • JyJ-»JI '— i ^- L iJ-^ j> «CjjLL1».LU » 

L&jj£|j i^ILajjLi (20) JjJls. LtjJL^jl . Sj-j J" i ii a CjLjL^j Cj! j i4_JjJo 

j j ' nflj (^yi IjljLs- oJ^-°jj 4j| «(_gL^La» i_sLUslj .jUaj-lLl (200) ^l^s. 

(JS[ i~i" j_t£. 4jLi dll j (j^-^*- 0 lC ^^ e i> a *— ■ 'WiL*^!-^ ^H"^-" 1 L&Jj-^-j 
LjLo-i cjjl^j VjS i3 Sj-a, lII o'jjl L^-Lu o i iSjj^jj^LI! <_ 1 1 ..I^JI 

. (Amber) t jLaj < j<tl oL> Ji-ta CjIj j! LjpSLJ! (Jhu-hj Lojii^. 
(jl ti. . sc j II Jjjj_3 (j ii j «(_gL^La» j-Usjl n-r ir-itl j_a-iJA! ^Lli. <_yflj 

<2jULcjLi iLg^i-! (_jf ^Lajjl ajui jj* i« Luilill)) »l air ^gjJ! l-sjl^I! 

jnjl »1 aUtl 4_jJI (J_t-£5j3 La ^jij . I j ajj ^-tiajjL) ^jy^>- ij^-*^^ i \ • 
U I c SLljv Jij^>.jJ j j i gjj ' La i iul ^1 j j i"i" 4jl^Ioc-o JjVjJ! (jSLIj 1 1 Ji£jji 

j .^"^ i_al mm^VI (jlr i." i ii i^il i jLUll ( _ ;T SLjj_aV! ^ J*^ (jlr i Lga.| (j i n-w! 



(9- 10) ^Ull ^ u^^- 0 L -^' o-° ~ ^XapLiJI ( I *) 
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j-aVI L&jj^s-a ' a i -«j JlSj . (Science) <((jjiijLu/» 4lx-a Lg-a-Al (j-aj i4uSLjj_aVI 

jufTl 4jl» -.Mils 

LLSj ^Li ^j-? 0 tip ( _ ;r ai i4_lS-l2j>iJI d K i"iU • 'Luj/ ij^A^Li 55^15 (j_a j^l 

<■" i i in I lujjij .£cjjJ.I (j-a Cj^L*. JL3 iui!j_Li!l ( _ ;r 3 CJJL>-J Cr^^ *Li->JI J-^Li^. 

((lUuIuj Cu_o* j^pajVI ^jji^. 5Lo* ju-£sLulj ulJj-uJI Cj^Jj cL^t_uj 

ojLA Jila <icl jl o^jSLjj_oV! jLi^.1 j-2J» : !jj>.Lj/ j^i-I ^ h jsJLc JLaj 

.« lujiSu j» JLc dllj Jjli Oulb j<u ijoJLkJ! ^ylz. 3 ui frJ-U *LjVI 
i— ■> i II ' j « " (j-\JLaL*JI jj-a j«-AjL>.t (3^" *"L^9 (J-^JL)"^ ^LaJLtJI Lat 

<j-SL! i3_LsJL=>J.! oLUsljJLaV! <j-a juUj i_al miT^VI I jut :4Jj2j 2_ujSLII 

I jus? < -i i njl i<t_La i US i i i t*Jjj-l 
Jal in 1 £Ljc_l1j (jj^-i (jl (j-J_aj itiJj—Li)! ( _ ;r 3 4jj i^r CjLpj_a -i^^-J (jl 
(jl ( _ ;r JLj_c ; j 4ji ( _ ;r ^jJLjl (j-oj .L-uTj^LII (jr^- SLpJI Cr^- LT^-i^h 1 

^la i jj-a $\ ^juj (uJjuJjl 1 Jut cLLa ■ t^a i\ ^£ jJI ^jLCXI JLULtsuJ i^j-utlju ^ 
4-jj i<-i < II jljj,l <_t Qj&j V liUj .4jj_«^ Jl>.| (jjs jl t 4 i nii ) ^tJ>I.I 
.«S(_p3j^l 2IjjU1I «QLs-j 4j C.Slr 
c-jj I i ,iVl_l JJ-b ij^j^Ljj-aVl L^LAl^VI ui U » ; i a J 

Jjj' La jlj^- (jlr i2j<iUtl CjLcjjJsjII JjLu ( _ ; ^Ljj_aVI ^1 <i ij i nil 
J^ii. (j^pjjji^/l »l nUII ,_psjX. LaJUx. . « JjjljjlJ)) Sj^Ls. ,j£. 1995 ola i itC ! 

^J_t£-fiQjt_t-£5 ijr a l^'C ui a-Lul 0 m i ii 1 0 Li^ iSjjLUJI JjLlU^M ( 2>^ ^ 1^ j- 4 - 1 ^-* 

(>a (jiJ^ O! 

jjl^. ^L_j_3j i« ^£Lu_uSLa^_u » *Ijl^_*-£5 ijr a j-jLU (3^U ' Uj 5 ■ ^ L1AJ1 ^jl^j 

^g-iJaJI jjj>.lj lojs JL>.j l_cJj-C ^^l V a fiCo* i"i**i ) (j-LiSLjj-a VI ^LaJLuJI (j-a 

(9) s. 

t^LuUI I Jut 4^u3 J^->- ^hA^ f>\ ' "I L^La^Lc udLut OjL? . juLUJI 

i3 i i ii 48 J_Jjua Jju VI sU^. ^juij (_gjJI 

.(60 1996 Jj^il-ci^SLII-^j-tJI ajb*_o tjjLjLi jj^m (9) 
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^ La-J jqJLjlJ! _}^L_i (j^a j-j_i£ 4Ja I se-LtaJ I Lea rt tg^JLtl j-^' i ^ r l^,j 

I j i ea « J Jj I La )lj . ( _ ; ^jj_a^/l i— a I mi'i^VI <bu2 ( _ ;r 3 i 'K iVitl j-^*J id W i uf 

jjSLx-i (_g j-J! (^jjj^' jj J^^li '(jjjLi-iill (^LLajj^JI jj jJ! JjtLso j's . n_i 

. LijUji QjSo (jl 

: Jji- JJJJ d'C'C luXI d I* t ii^M jjLx-a O-iL^j 
dJjLjJjLa i j-jj_U ,j_a (jJJI i_i!j_<_cJ! (jl 1 r £_LaUa J-jJj (jJLiA (j .ijl - 

S3j_u£ (^^jLiJI ^LtiajiJ! (j_a l_Aj_il_t-£a_a 

SJj^LaJI L^iLvj s Ljj! tiijj-iJ! ^ 3_u! jlJI 3l_pJ! j_&LLa^ '-^ " 

^ 3e La i ■■ J-«-><J K-dj-J-i LgJ (jlajjllj ^yll! 4jJL«JI 3j!j_>JL3 . (jlaj^l ^1 

Sjj'j-^*-^' ij- 0 SljJLtl VI 4_La w 2 jj Vj iJ^LSLILi jjj-^J J 

JaUU! (^lc LaLc (10) jjj_a julj VI L_al ,V,< V1 <j_c (jLu ^ I jU - 

S^jj-L^-JI ' i La 2 1 1 JLtb* (j-a i-ilj-J-LlI 
f.\-jLS>.^J « ( _ ;r j_<j>J I » t-xj^j-jjl 3_3jj>-a ( _ ; ^Ljj_a^/! i— al uu^VI (j! - 

iL^j 3 ir^LjJI (D. N. A.) «l 3_ljIjjJ! Sj li Mitl dJLa 5 j jj i <i j i3_2-l3jJI 

S(Jl_L>. JJJ?E_a w 2 I ' V (jyJ^>* 

w I c i^jjjj '"'I 2-lLlX!I (j-o Jjj-u dJLLt (jL£ iJLtaVI jjjj c_uL>- (_j-JIj 

(Jj i ( n (^ji^. i LceaAJ JJJJ • 3_aLaLll oL^uaJe uil\j i^l aUTI (j_a J-£^ ^ f ' " H 

.L^Li^VI Ltjlil (^itl 3jjSL1]I JjtjjjJI (^1^ JJ^I 
«(Jjjjj£» SjlaL>- (j- 0 uJI (j^lrill (Carl Sagan) «(jL>-L<j/ JjL£» joJUJI JLa 
ljr £ (Jj_r>o 4_La_2_i (jj *C" i u°\ i^jLlill oJLA '"■ 2 S >■ i I jl» :i— a I .'iri^VLi I x j~ j a 
c_t£j^ ' ^" 3^_J*-_Jja i."' i njl SLpJI (jl (jJI jj l-^j^/ t4j^ uijJI ^jjLj 

jlj .^ i0 \(< j tl tj^JI *L>.j? J$ ^ Jj .3ji,ia Mitl ; t, I (j-a jujj 

5Uc.l_u^lJI jLa^Vl I j'.Uy.tl 3 u^jVl 3j£LiI lj>^3 (j^j-II joJUJI I (jiaj-C 
Jl^Jj (jl ja^ia Lj I (_f JL»OJ t t j\'\'\ uuJLI >Lal«JI kJ \£. ijHa^L^ (500) ^Lijjl (j^ 
j-j| w 1 C J . 4_aJLC (jjs LLl^o^ (jj^, SLl>. ^1 jj ' aaJI aJJt SjUlLIIia (j-a 

S«,_PajVl ^JLl 

(^-3 i^i 't Lxjj SLljJI (jl (jjcjj n-^al uu^VI ^ i'Ij'C uil!| (^i^. bjj 

(10) Time: August 19. 1966, P45. 
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C)l u i~w j i c (jlj i^cjjjU ' " (j-a t^- 1 ^ Lajut^. tS^se-L^aJl J)j a ^* ' 

(jL£ dJsjJ! liil j (^3)) '.(jL>.L-u JL9 i4-a-u (jjtjlj ^ . 6 (Js^l (ji^- J-Ly U5i>^' 

SLxjv 51 mi > (jl (j£La_i tl)^ 'J ' LlLlj) (jj-^J . CjLLa_ijfc_a Ltiajl Lx-ijJ 

.« jjjil (>L 

j«J1jlI! «L_uLj» 3Jl£j iLiajl i_l!jSL<iJ! Jj-II 
S_lj>.jJj_i_>JI jj-La_»JI Lls-jJ^-u QHLaiCiW (William Schopf) « i a ;j ui 
qj I c 4_a-ijLiUI SLpJI iiLajl 4J (_g jJlj i LujjjLJL^ *L«-aL>. (j-a 4-ajJijLJI 
CjULoV! '.Sjj^ Mitt (jL>.L-u SJjjLa ljj^-a JLai ''LjIj-J *Vj>MJ i<_p3j^/l 

(_glaJ (jl Lars* (j-a J i(_£J)Lc j-^. j-al i ( _ ;r U3LU jl LjJLs- *!j-<-u i£tjj_U (ji^. 
«L2jjJaj «Ulj (_£J-jI j-Us! jjl (j-a J . « > LcsV! ! JLA 3 jjLvai. S-JJ>Lc j-^- CjLSLjjI 
( _ ;r i I j'jjj ^j-cj-U Jl-l^LluJI (jl» :4JjJL] ^ n lr (jjjltlL] tiltj) t_2J)jlj iSjJo. 

3j)^>. jJJ i-dJj (j_a ^-^J-^ ^-)L-i-a jjulg] j i**i «"i i( J3 _ij)j-t£Lt^1 » ij'C i iijij£LlU J^-*-^ 

Lg_La-3eJ9 jl iLjjLa_i£ LfliilaO i— u-LaJ Cjjjaj SJLUaJI (j-a (-;r Aj i(_p=>jVI (_ji^. 

(jLi (Jjit! a^£.j3 JJt\ jjiJ! i>jut (jl ijji^. I '"'I tx-.\l 1 1 ajjt, «Luj 

. 4_o^^J^_jj Juki ji mi Ci i 'ijtj 

(jl *— ■ 'J^r' ^ j i I * tl p j~t 'I j"-^ I (jl ^.usjlj iLu/LJI 3JL^j tLaJLc 

(j-o (^pajJLtl (jl l_l J_i_o i4_S_st j4_Ll_l tiUj) (^ Ir (( L_ut_Lll )) j-l JLa ( i Jl9j* 
CjLU^. (JLu/jV ^> »" i ii a 4itj . Lj-La (jiojtlll ( _ ;r 3 4jiLjJI jjt ijjLli!l oJUk (j^Lcl 
. ' SjjjcIJ! dJjl uuJ tiilj) JU>i ^ylt! 4_LbtaJI vZjL^jJI (jJI Sj^t^aJI (jjs 

^^jJj^jjJ! i(Everett Gibson) «(jj ' " jj> ouj-iil)) JLa 4SLa 

4_j_^i_j_jj-J1 S juj i a 1 1 (^jl^. I rt »1 . >. A tl Cj^s-lJ (jj i n ij»j>> j^j-a (^y^ 

. (^jLuiil £j>.jJJ d ■ (II) 
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(jjs 0,01 (jlr I j * " |_g? j LaS Jjjj V (jH-II S-^h 1 ^^" .' "'J ^ " J 3 k~ C^jl^ cH^' 

•.sLuIjljJ! SLpJI 

j_uaji i I 996 j j <i qj-i (Jjl (j-^J ' JJ <3 '"' c *-*-ij' o-° Mj-^i '- j0 JJJ"' 0 L -* JL ^ 

p-$->l i4_lSLL1,I a { n Ll!| 4_l«jijJ! ^L«i>-I (^AJ-'Ltajj-J! »l nUtl (j-o i ^j^^ 

w 1 C ^j7i j ♦ \ ((3^0 ui^JI (j-* Lc^J (Ji '""^ '"'^ CjLt_u1j_i Ijijj>.1 

Lx-« !j_<i£ cjju>.| 4_i_Loj SjJLa . aLc 600 J^a jJtJj-U ^la ■ ■■ 
.(84001- _a . t) tiJj_i_L!! u \ r ^jjjls. jls iQ^_£_jj_aVl «LUaiJI «Lic 

Lj^l^ s i £3 ] j-o^l .(JjjJ! £-J-«^>- <_y3 »l altil 3L>.LLo 3Jj_ix-> lill j ij^J 

CjLJXujua] ip(jn u& J^>- (j ^ * ^ L&jLil (_yi!l liJj'C ."ill (jlj 'JJ<3 £ * JL Jj' (J^ 
vl c VI jjl)) : j_«_iJ_U lj_& ^^.3 (^Ltajj-jJI JLS^II (jji-uj JLsj . s;lj_ifc 
<Llc t 

4jjjr>. JL>. ^5 i Cj Lj^-Ajv «I_L>. 1 J_i La J i ^tJj-L 1 '"' ^ S i ^IlI 1 

jj^>. 1 J (j ^jj-j>. Ja LtTu-i l_A Ji J^>-J C—t-u-ti t J . «Lu_u (j ^_lLo I 6 jj- 0 1 ' v v ^ ' 

edj-_j_) ^ 1 ^* (J_jJ Ljrs_jJ 1 (J-oAj Jj^ Jl^ (jy-i LLajj-jJ 1 ^Jjj-iJ 1 (j I j , udj-uJ 1 aom^* 
(J_jJL?eIlI1 4j-ua 1 ^^^1^. L-^j-^ »-iIl-t-A ^jtj . 1 g ■ a * 4j^_u_l11 ^Jl (J-ua^Il^ i J J>> '' 
aLc J_Lo w >l jj aII ' gLsellll 4jr ^ ■ La j ajeua l_AJL>.l i^jj>.i edjLu 3jLc tjr L^. 
i ajelXI tjr 3 «LLo ^ ljj>.i Jl>. ^jj i 1 9 I I ^Lc ijr 3 j . U ^ f jj>.V1j * 1 9 I 3 

(jj_i-a_4_j i^tJjJLl L-B LtTuSJLi-o 1 (j^lC jjjj^LSJI (Jjtao ^jLi 3j-iJL>. i3j_iJL>. <L^_l^>. 
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, 1996 ^ .. U , „ A ? ^ ^yjje-uaJI j-aJj-U L&jlM j^UI 3 bill Tj-g3 (J 

I j ma a ^ i^i o 11 itiJj-iJJt jjIjJJ SluiLlI! i. . I U 

p i u -»Jj . »1 < nil i n \\ i mi \ La LjJ ^ji^i 4j1 jl>. 4jr JI i L^1_lL=»o j 

f»j Lga-seg] HQ^u-u^jJb)) ijr 3 1997 ( jjjjLo 28 ijr 3 ^ g lr Jui^. Jul3 

^j_U CjLa^ \ * 11 jjjjj! JLjJ L_p* ^J^j->JI ^ L^t^aJcIlX \ jj-fi ' 
iLbsj (30) ^JL3 j-4jJI! Ij-A (j^j .(84001) ftSjJ ' aJLuaJ.1 t±!jj-cJ! 0>LlL->o 

.ijJj_ijJ! ^jjs 3Ll>J! j_aLti^ -^j^j L^l 0 7-65 jjI 
((C.L-LTi-L>.La)) ^4_uil_) 3_3jij_jLi! jujljJ! cjLi^jjs ^y>-j d\-> «Lc.5^l (^^J 
(>io-LJI ,j-a fsjaLU ju~uli idJj_uJ! ^ 3l_pJ! 3JVj Jljlj i(Magnetite) 

I ^j- . 1 996 j j-« i ,i_o ^ Lbsj (John Bradly) (i^jlj-i jaJLtll S^Ljjj 

Jljv^j Cj 1— Ljj **< 1 1 aJJb (J^-«J • 4_uj)j-L>. aj^jus ^£ jlILs gjl ■ * ea aj| ^j^* « ^jlj 

(jla dilj ^^JLc L-uLlSj .3j!j^»J! Sjuj^i S-uL^j-JI vZjL&jiJ! ^ <_P=jVl (^ic 
(800 j 500) SjIjjs- cjL>-jj j_t£. ojjSi «4jie ; jjJ.I c^lLLvLU » cjLijSLa 

(j-o (John Kerridge) «£Jljj_£ Q^>-» c> .<ijL«J,l *LjJL*JI JL>.| (j£Ll 
jjj^s (j- 3 O^-^f " 'tJ^J-^' \jJt JlLa ( _ ;r 3» '. (Jj-Sj LujjjLJL^ 4jlaL>- 

(ji_i£Ljj_a^/l (j^jjLijSLII « LjJLtil j^ijji l<: ^! L\>"<1 lS^'j 1997 ^jLa 

(12) News Week, February 
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La^y>.j ^Ir 4-u-J!j niJj-iill (jlr SLpJI JjVj (jjSLi (jl (jSLxj 4jLa dil jJ 
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.iJ-l cL-iVl 


(P. A. H) (_» i i 1V) 
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.JjL-JI <_jUJI ^ 4JI Lj j-il ^jdl j * 1996 ^..U...A? 
5ls}L»JI i«L*j ^ <J»I 1 ujj q\£ <>jL& as.! 
jljcjs. i_,' a jjk^tl (jJ1 LlI! i_al i^m^VI I *^*--tl 
<JLl>JI p ^ 2 (^iJlJ t j 11 ^L^JJI JA J J ^ <r * 

^j_j_J!» (Endless Day) «(_gl.s u-u— !j il» p 1 ul 

ojut J I <_i (jjLUI i^b-II L-o5 .(((jjL^jMJ! 

iixj>.j i^LkJI SjLil (J^-l (j-o i«4jL3j_ii!l 

. £ljj_U 1 al luSj 1 ill j-a!j_> 

j 1 m 1 11 CjlJiL>. J^-LflJeltl t ^LsaI I 

. Cilj i 1 .1 SJijlj . 1996 uia ■ itC 1 . dJj-iiJI 

JLljIjd ,3 j I ■« " Jl^s iJUlLI J j j 1 .1 

1 1995 j j 0 1 ,i_o ^ « Lj/LJI)) SJI£j <j-ujjj (((jjjJ^j. 

i_al 1*11 S> **t .nV 3JL£jJI 3_ki»J c^>.j cubLSliI 

(j-SDj i(j_2_aO JL3 ^^^-jj-aVI »l LtaAll j-aLjj_l La 
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Jl^ILju 4_lCJj ti ' ' ■ ■-»-a jj^Lallllj i^Li^e- tl l < aa a rt * )jl < nt (jj-^ c?~^~' J 

, P I . A T 1 CjLj^j-a £yz ^JjT^ , ,.1 iJT i£. JLqUju w , ,.A'tl t~"t\\ tiU!i 

.«l_Jy>. (jjSLII ^'j^'j 3 j i ii n gill SjajJaJLlI i_al ui\~ i nV SJLSjJ! LgL "j" • ■■ 

jLj! (_£J_J1 w a-3e LgaJI j_4_iJ_L1 (j_« jj J <1 ■» i < n (J^3 i ^JJ LgagJI 1 J_A (jL£ 

t_4^.^tll!j ^!jl>J! t_4jJLj/l (j-o »l nUtl (^j-jj Sjjj^j ^u-uj-j 4JSLIj uilXI 

<Lj-iLajq SjLuj OJ^-j ^ i4-j-aLtJI CjLcjj uill i " ) I a La 3e a (Jj iL«J I a i_) I Laac V Lj 
JL&I I j ' " (J^J jj! 4Jil> (Jj^s! jjjj i^^ljjia I ■ ' ^LL>«jj 

ijjjla <JJ>La i20I9 ^Lc 4_lLc (jL^VI Ja^jJt <_SJL& JJLr>o (^jJI i jjj-U (jJI 

(Armada) Jjla ■ I^l-wlj-a (^ji (J-i»J 2 LaicJ 4-JJ (jjt^iaJ! (JjiaJjj uiSu i .il 
I j * a ^j^/l 3_i^jJ.I Jj^-M ■ Sj M.r lAJJlC i 2 jSI liaAll CjLo^jJ,! (jjs 

j j n bjj 6 i (Mars Global Surveyor) «J_al ui II j-jj_tl ^1 1 n o» («u-u! Cjjso 
^.SLJ dJJjj . 1997 j j <i~j i ,i ^ (_£jSLII L^Jjj^jj jlcjjs jojoj i 1996 

^j>. 3-;^ ^rina J^tC j <LscLa-m JJJ ' ^'**'^ JJ J lo I ^ J_a ^jyl^. ^tJ jG 

dJJj j j fl x J I J • (j\ " i i ii (_f J_a ^ I c 4_o-LiU (J!^>.^U CjLj/Ll3 >!jj>-Jj i4J 
(JjjLlS jl_^>.j ' w ' "rp 3 ' ' (J^—*^^ L_i^J 5j t I j ***' rt 4_Lloj_oJ1 C.L. L «t Jv 

joJL«_«_LI j jj ■ a 3 lj_j_aL£j ijLLol d » i .Ti ^Lojj! (ji>- ijjjilLi cjLcLfljj^LI 

■ Sj ji ii^i 3jLu_u (Q^*^* (J-iL*- 1 J^*^ c?^ 3 * ^LxJ&Ia-uiJl 

i lASlXi ■■ j<u-u! a>j 3_^LjJI 1 '9^6 j, j o i ,i_o 4 

A j i nL-La i j-j>U (jJ! J'^~ o' JalajJ,! j . (Mars Path Finder) " jjj kaJI 

(jjSij i_£jSLI! (j^s jti^j . 1997 jjJjj 4 ^ (^SLjjjs^I (^.ajill JijjlI! 

(^^j-i Jo-jHjq icLuij-A 3Jl£,l3 Jjj^ <LstIa-m cU_u^^La i«Lj^j-<jiJ «Lu_oL_oV1 d o j U 
(jl ^JSjJLUj . 4j^jJkl (^La (jr^ Lr^ '-. 1 1 i'Lj-u-o^LI.Ij jj^JIj ^eJa-uJI (jjs 
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pla ■ "tl (ji^. j S3 ■ (jl (_J_La /'^3j_o ( I 2) (JjLjiV 1 la J j~J 4j£j_tl j-iijj 

^ **' d * J ^jt . « LujA_u_u » o\ tj i a i4^Jj l_fl>jl_LO*l ^jy^Jl d * ^ U -»- . ^»tl 
Jj-Ia S[ i"i tl A " I ~t a 3j-fl>j J^-" (J"*"" i4_uLuanJI 4j£j_U i_jljj| 

dili i3^j_>JI j> Sjl j i .1 -5j^-J <2>c ' a u<SLi3 . Ij" gj'ii i .i 90 I j * a jJLUs 
(60) i iu 2-j£j-U £jL>- 3 Ij dJj^tl!! Ijjj .(Rover) cj^L*^. '*• ■ 

(2) 

. jJ! (_y3 IjJla-u-u-u 



Lg-La ^J^i (_gjLll <_sljjtaJI CjjjjjJIj 4-j£j_«U ^ La La 1 1 i_sljLfl>^Mj 

iiL^alj-C.JJjIaJI d Ir-lM lr-|->. JUJL>>JJ ljjJ_U I II J-JJ Ir-l" - 

^cJta i "tl I JUt (JJoLLo j\j£jjJI £-o i4jsj) j^l 

ifiL>.j_Ljj cLxjjJjj £ljjJU jj sc-LaJ ^-bjjtjJIj <_£jLi_j£L!I (—i-j^jClII «U_u1j_i - 
(JjjJo (j^. dltjj • OJ^*- 3j>jj*.jll ^jjjlIIj 4 ri i^-»lj£. ( _ ;r 3 i . i flj (_gjJI jLulJIj 
.CjLl^jJlJI aJJt £yC 3jJ)LuaJI «lj_a->JI (jjJ> i_sL<Jo^l (JjjLlS 
(jrtjSlj^jJ! (jJ^Lotj t^-La mJl "jjl ' ^**'t w 1^ ' a flj i a ' a J ^Jj La^>Jl - 

(jj Liil jL^>- j»l JLWjjj/Lj liil . l)LjJ)jJIj JLljJI CjLcLojjIj i3 JuaLJJIj =Ll>JI 

.jtlo! (9) £Li3jl jj^i!Li oLcLi3jVI 

Jj-bj ii_i£jSL!lj (_p3j^/l <j-<_] (j'C 1 1 ii^>UI (Jl i aj 2 1 JjLj/J 4jj_>«jj 4jjiIjJ) - 

. ^4-LL^jVl SjubUI tuLU^a ^Jl ClLi jJLI Cj! jJ-ol£ <>o jj l^aJI 
i4Jij-_>JI cLxjl j) 5jLj-mJI *j ^3. 1 d La i ul jj t_s1 J_A^/1 0jJt JjjJijso «tl_u_ujj 

5j jJt-LaJI j j -» < ^ 1 1 J)l i UJJ q\ ' ■•" £tjL3C-i Ci I iltl L^JJv1j?eX. >■"< <i tj is~> (jy-^^ 

a, alj ta II Cjj_ij|j_tl » lj_fl> (jj-^ J-^^W o' Lt-^J • Ij" "j" ' 1 " '5 ^Lajjl 1j -l>- 
it_£l_jJaJI jjjjLjiLaj i 4_j_aj\_u_aJ I CjLuuLjilllj i j jj L^ali! ^-ojjAJI ( jjjl_jilt1 3j-^j>.t 
t _ ;r _j_J1 4_ujjJiSL!VI L. 1 1 ill jr»JI J-^- iCjLajUtl (J-2-i3 (jjJI <l jSJ i iiJtUI 3j\^>.VIj 

(60) 4jjJa jjLu i^jdl «i_3ljJaJI ^J^M (jL^VI)) 4£ j^. j i". i „" (j! Jj-Hlj 
, -J'aj A , ^. "J'"'ljjl LaJ 43j\^>.| 4j Jju I JLa2L«-o LajJ (30) 3j-L i Ij" n j" i i a 

. 43LjjUaj ' ^aj"." (^ylo^ c_^jSLll ^-ijJ j-Ct^t-iJ j i n o mi Lj>L>. 

.oLjjjWJI ^ 5LSi 1996 j.n i .i.o 14 iSj^UJI ^Ij^Vl (I) 

(2) Time: August 19. 1996 P. 48. 

. 1996 j.nl.ini 28-SjjiLiJI-Al ^l) ( 3 ) 
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i^^" ( oj . 1 998 ^L^- (j-* U J-i cj La^ U U jj-* ^J-* (Jjjj^Iujj ^jj>.I 

. Cj Laj U U (j-a ^i} -0 J-" 1 -?^ ^i>^' *— ^3— *^ "— ^Jj'p" (jr^*^ (jLjuV! £-a Q^'Cj, uj 

CjLuJLJ ^1 SJ^JlI! lt_!jLjtlI! tfj-fll (j-O JlJJLjJI 1_SJl#J! (jl I 'I ~n 

. 2005 j»Lc ^lLlLso (j^Lx-i i_3jl^J! I jjt (jl jj_Sl! (j-oj i jjj-l! (j-o 

lfl"l<l->. (jjJ! Sj^>-^/l p j o i JL»-a (^J-S J-a!>La CjJj JlSj ! j-fl> 

4_tiUVl 41^]! c ia| )nii Jl^s . 1996 ^Lc ji-lji ^ (jhlll pl'm^ntl 

.i_<£j£L!! (jlr S_j^-^J_jjj>J I j'n i^i" 1 1 (jjSjl! t;r lajJI J i ..I i ,i"tl cjLo^Lla 

(( Loj^LJI » CjLj_uLl9 (J-l L^T u (jLl^l »1 qUtl (j_o ' d^aJ ^ (J I (jr^ (3"^ 
4_JL*-a (jjjLiSj iLjjIjIj ^ — t-> ■ " Juusjj .£tjj_LLi . Uj-wl t j^jjSLII ji I i ea a 1 1 ( _ ;r 3 
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4-j-fl-3e LaaJI =La_UaJ! J-K-J jj_aVI Ij I x *" Jl3 

. 1996 (j ■■ ta ■ ■■ A ? ^ 3_LSLjj_aVl SjlxIU cjLVoJ! 

( _ ;r ^ 4_i-Cj_JI i(J^=_«JLll I J_A t—jl i i nl (j_a '-^Jj 
dJj_j j»J-Cj icl L*a_aJI CjVL»-a ( _ ;r 3 SjL^U 3^1 »"i i .il 

i " 1 1 j ^1 « i" i nl jl . ( _3_i 1 1 n't, "lijla =l>.LjJ! 

J i .ill i A"tl j3j (jr^- «lf C - J J^-' 
(J^. I ,j-a . JHfl-a (jr^rhi^ ^-"^ I jLxjVt (_g jJI 

i_al mi<" i ,iV (jILjlI! j_oljj-JI ^ Lu-ujj o^jLi dilj 
(jLiLJI L^la SJjj ujj '^"1 lS^'j 1 ji>^' 

((J-oLioJI £cjjJJ ^1 i ii a» i I j**'*^ ' " alia I J19 SjL^tlXI 
I gluag I j<u 1 1 996 _oj ^ (Mars Global Surveyor) 
(Path Finder) " jjj tail ■ ^ ,':.<*.,.. 4-ulSJ! 3 Lii , ntLi 
. ((JjI i ntl J_i^a_ijJ! ^ JljJ La£) i 1 996 j j n i .i_o ^ 

« ■ * 996 j • -1 a j ' 1 7 «96- ( jjijLa» ^<uj/! Jjitsj 
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w I c (Jjjju . - 1 . a a 1 1 ^1 L^iaJ- (_gj-JI j^jJ! £jijLca (jjs Sj-ti-^/l 4l>.j_U 
Jj^aj ijjjjLaj. Cj^Lj (j-o Vjj i4-uLj (20) Jjlj ' " i a a J~J t^-i-Je iaJ*l 4j*.jJI 

sCLj/ L^jjj (jL£ (j^' ^ nii i ntl i.'rlh juLa ^LlILij 

L^jLjjSLa <_JLc I OijSjJo-lj CjjL^j j<u (j-a l—iJjJs j I JLa >LUiflJ! 

(jLSLa ( _ ;r a n_gjL^J! ■ La j — 1 1 ^->j-^ (j-^ LaiLjLSj i-.U^,„j -( _gjj>J| i_a^L«J! 

. I jj^Ljj^-u (j-a 800 4-3 1 i ii a '(j '"' Mj"^- 

jj^a d nii i Jo , „ JLolo-V cm »" ( ill jls i<lJIjIL<j/^! t-»l , ,.tl ojLSj 
. Laij! jLa ^1 I ^U-w ^ £3jJ! ^jjL^j JjIlS i-Sj-c Laj_Lc i LgjjJa L^jjJsIjI 
iijIj^LII S-gjLs-oj iLajVI SJ^-vlj i^jjJI ^LajJI iz»l LaJ ■ ■■ c^t^aj dJJjjj 

(J-«-*j Sj^jvlj CjI JiJ(-a Jjuo i A Luj i "tt jjf LajU a jjL£ jl . jl J «**i i nVI 3JL>. ( _ ;r 3 
4_Lj_a_*_uJ I p J o LtQ-j (jl ti Laj a-mll Jju CjJ^t 4_u_uj)jJI CjLLaJL_ujl (jl 

^^_j_i^j^_LJ 1 cjI^_lc ^jtj - 3 ji 3-^.^3 LiLaj (_^_>J1 l_s^1jl1I Jjljlo*! j_Ua 4jj!!aJ_a 

gLa- hi w I c Li-aj»j>. ti La II (J tj ->o LflJiSLoJ t-^'fcj L_uL_ut d o o ' a a 

(j_a CjLjj_jlJ.1 4_Jj jJ! ^JL^-**i i n" J i Lc <■ i * uJI < " 1 1 a i La ^j^* * jj i ^**'" La-^J-i 
d 1 1 ill i ii ^ i a a Lia^ jiLai id^jLJI) (^y^j^jj^JI jL>>jVI q\ 4j^sL>. .(jjjjs-VI 
dJI (jH-I! (Zond) JlJJj d I i ill i ii (JlLo ^t-i ^LtiaAll d ' " (j-a 4j-Lal ^ILa 

(j-C tdlLa^ I ♦ tl (j_a (J_j_u_Ua p ^ j J ^* L^jljJ (j_a (^>-*_j jqJj t^j i t n L^_La 

.(_jtjSLII Ijutjlj^ji! 
5uic CiT niii i« l996- ( _ >U jLa)) 3jjj/jijJI 3 Ui-i ..II J iVq Siijlit (jLa liiljd 

.^tjjj.1 jlj-i_ot (j^, tiltJ*_JI d I Lai ^-a ^Lat 
i4-j_ajl mi" II <L>-j_LI oJ_fli <L^>-lj^ O-se-IM i4jJjjJI Ja^j>JI (ji j_lC 
CjLa^mi ^-a^>* ^-)l ^Ja3» p J la u I (^j-Ij-i (jjL*3 (jj i n S (jj^Lc J-a^M j all i Cli-O* 

.^Uitjjil 

I i <i « ; j j-JLca I ^ i>h i JjJ (jjj ij«Jtj>JI I (jjUHJI jalj 3jjs Jj^J 
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■96 uujto» &_LuigjJI ft. V ■ n m 1 1 



i 1 j-j_o_jj_*_o J 1— L^Lb^ 1 mJ-SLl <"i"j 1 i n JLjj i ntlj IjLtil^J I JlUjjj jj^Sjoj 

.(ESA) «L,ijl» ^jjjVl ^LiaAJI SULS'j ^1 iLaLUsVW 
1 " w j 1 "* M jLi>J!)) Sj£La ^1 SjLi/V! i^jjU! J La all ( _ ;r a Li! 3." " 

. i_al mi's" i ..I Jjil$jJI (jj^seoJ JjjJ! (ji-j 

lLLLoJIj g ^ ■ a all A^i^ 1 rt tj"^' ^--'tP* *0^y^ '"' i ga a ill jj-oAj ^i^j 

£tjj_U c_<£j^ (J^s. ^IjjjU 8 I i ea^ 4_LliL-u J^llaj i_3oj-u (jLiLJ! (jl i^^LiLJ! 
(jjSLuj/j i (Planet B) ou^L>» ^u-j\ 4hnnM J^uo <_Sjjj/j . 1 996 j»Lc i i a 

. Lai j^. ^LS' 250 L^jj 
SjLajl! cjLjVjJ! ijJjLiij i4-ujJl!! Lijijjl Jj-^J £)' J>^' o^J 

Oclj \ $iut^i~ J Iflo j i irVl ^ Qj^j " i*im i i i i5JjJ ( I 2) (j-a (j-iij J-i^-aj 
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' " ' C ^ J 3_j£,jlj i^ljjJL! c_^£j$ i— al i"^" i ..I <b j iaj 

3JjjJ! (IKI) ( _ 3 _<-u I -I i ea a 1 1 iij^cj 

( j_ u jl_j3)) 4 j i "Jjj-H 4_L>.j-J! ^Jj^ i"i a 1 ui o U 

. « 200 1 

SJL£j (j- 3 J-^ (jjl I j ' "jj (jl i— Sjijjtilj 

4_ujjj^/! jil i a all 3Jl£jj i« L-uLj» 4jSLjjjs^/I ? I i a j 1 1 
L&jLuLuJ 4l>.jJI tfj-fli 2 taa. J-^sjJ i« I i iul» 

.2001 ^ 

. Jl>. Ij jJLo (j-C- J-^f ^ (3-4^ er^" Jd>^ I JJ^-^J 
L^jI . 4 g \ o Jl^j a Lull! j^u^a jLlo-1 i c_U_u 3 

^^""j aa- 5Jt jj^-^oj _}1 Ji£.Li 1 985 ^Lc ijr 3 o_oLs 
dJJ!i (jL^J * 3j-j_>J1 1jl?c_u3 ijr 3 ^J-^J1 
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.^.ujLjV! «LUaAll (»>L«j L^Li- (jlSj i3j_aL2JLi 1994 
j»Lc jl-i>- a I Jl^" i "I 0°^' i ^ > -'j-^l 

j-3 j^i. t_^lj_a *U-3 '"■ A r..~.<\ (JIjjVI LaijajcjJI ^ i_cflJ J-ojJ i 1985 

fj] uilj ^-1 a i ,i II aJUc aj I"i i n"t iJjsjlII I JLA sib! Oul^J .(NOAA) 

^lo* dUjj .jug ilill i 1 flofl Cj JL9j l_£Ljj_>u ^Ji^l J ^^jJI £ I ^Jt 

j»bi s-I^JI 4 jlr Lt SJila-a 1 1 gale J j i a >■ 1 1 j<u (_^II S_ul^JI 3-u-«JI (jjSu 

. jm] ("ill ( i^lj-a 3j»jJLa ^Ji.1 JL) La j^j • aaJ i Ltiaj i j Li_>J I aL^-a (1)^3 

idjjjjj^o » w ^ JJ rt *^l '■ i ' * j U n o Mill i jl aa» |Qqi^i JL9 

^j **' 2 1 1 « LaJU jLo_>JI» p o < a ) ^jl w I c «jLxJI j^H^jJI)) Jj-ajl JL9j 
i mtl ualS (j\-<-uJu^X\ (jjs JJl£. £-a 4^jLidLl i^tJjJkl 4-al Jiiejj-ul 

i i r-Ti 11 4_Ujj(JI 4iji^JI ( _ ;P 3 A <j i ir-il plj jjl (-;r ^.J -(jr^JJ Jj, 1 ^ 1 i^ijl p (j« aj 

* & I d J I 1 I J * )l * ^ » 
i i a " 'Lj-Lv (j1_j^La Sj ui » ) JUJL>JI jl ajell 4_uJljJi.I 3 ii K~i 1 1 jjLajj 

4_LlOj_uJI {jp-A ' " *bl L^JJ-^^J * CA^^J-^ jlj^ ijjJ' J-** QJ^J ' "J 

.((2001 ( jJJjl_0)> 4(( Jl^E_i_UJ La )) 4_U_0j)jJI 

4-SJa-La 4 < j i i n ~ j^La-il ijLL>JI jLpi-l jalj (j! (^yie. (j-ijl 

O-Tl-lj t C..— ljx . ^ jj Lea 1 1 Ls&^eaJ 1 * ) j_c>. <( Cj LujjlI 1 )) 

4_lS (>Lj_a Ji^>.J tCjl j uti . oil J^Li* dJ^SLLI Cj^L>.j ^ 4_lcLu^i]1 jLi^^I 
(^Lil_U 4_)Ltij_a 4j1 jLj-11 j^H^jJl JLSHju J-^J 4 4-AjaJLt,| i>JLA ^JL-«j 



JJ) 7 iC jLj^Llm 4Jbc_a tj^^j fftlu^a ( I ) 
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4_jjuj_>J1 » J i(lKl) ^^j-i-ojjJI fii LcaAll Cj^sj Jt^J a ^ 1"< 4 a JjLajVLi ' 'J^J LeaJl I 

I jju dJJjj . 1997 j j .Th,„ j^i ^ jUad! ^jVl 

: 4_JLU I '"'I a Lai q^JlI Lo£> a >pj-i ,^",tl | I 996 jjauu 

Ijlqjlla 20 : <K ( .iLtlll 4jjHJ! j_i>J! Jj 1 c - 

4JLl3jJ! (^yi CjLjj_U3 5 : j^L>J! CjLij_Lis _1_LC - 

<_utSLa jTl^-lLli-u 0,049 : JjJLalJI 3j^.j (^lll 5-4^' (0-="" ~ 

^ 1 jl I I I d j q lf (J-UJJ/I (ji^- Q3±J ' r-l U (Jj » i I r-l t, 1 j (Jj <1 Ql ^ t I (J-4AJ (jy^Jj 

•.(^c cjLqjUILi usX\ <_uL>J! (jt jj/^jJ! i_uL>J! jjj jJLa 

• ji>f ^i>^'j ^JjLh^' (j-ajUaiJ! - 

' a 1 1 4_Lfljj-L3^_j_>J ! j cLjSLLiJ! Cj^c_lI1 Jl^_*_oj 

Lijj_L3j_Lj».) p I c ( _ ;r 3 1 " 1 Ijj laj 1 1 LijLCjG n_gj_L£il! jLi>J! (^Ljj 

.4_l3jj>J! s\-jX\ 1— al uiSu i ill Lj^-jJ^JlCj Sjjj OjJL>.| (jr^JI (.- I LaAJ I 
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i j_jj_tl (jj-^^' O"^ "^3^ o! (Jj^ (_L»JSeja ijJLijtj 

.(JLojJI ( jjj1j^t dtJ>0 ^oJLjtX! (J-° 9 ■ ^3> 1j t(j-U_uL<3_>J! 

ifiLtisjjJJ d j ■ La 3 1 \ 4JLLa_LU t*J ^_ ' " 4 L0L4-J (Jjl-4-i 4_ij^?tjJI aJJbj 

se 1 r-ij (JLojJ <Li-ui-iLal ** ^ ll 4_o^LoX1 ( jjjLloI Jl>.!j ^j-^>* J Lp i _ ;r I1^>. 
CjLui^ JjOjo ^"-1 j " Q^'C" 1 .ij 1 (Electromagnetic Sounder) ^u-u! a>] 1 jjj_U 
4-se.La.m OtrsJ (JjjLlSj jtjj_tLi 4_j^jj>JI <jLlLI 

4_JL\a (jjiaLLa iSj^Ij^JIj tfjjjj/J =L>.jL>JIj 4l>.l jJlj 4jj^e_J! 2jj . ^ 1 1 



.1997 jjlJj-a^Lill-fiLLJI ibt^s (cJLu-a (2) 
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t S^AaJ i £ J-^j 'j Lea -a £)! ijl_i_uJ,l (j a i ^^yllJI CjI j La >Ji ^>*-)i (J-°J 

i^J-i (jjL*^ 4-Lla_a 0->*J (J-$-*3 (jl CjjLoJ (Jj iSjj-ila (J-«-*J (jl L-^iJ ^aJ 

c_4jJL_u^lj Cj1j-j_>J1 tjr i^. (.^^ ^Llijl «Lu3j^ ^<s^J j^uj c_3j_i_uj ijLs_Ua_U 1 JLA 
^_Ji£" L^jJI < )j_*J1 £jj>. t La 3j-j^>- i m y-&J * ^L-t^a_tiJl Qjj-tTuJ 4_j_L*JJ 4_lcJjl!| 

.SjljLajj ...«Gj (^ 4_lI.L«JI CjVL»JU (jls^i. (jjij-lLja ^-ilj 
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fiQLajv jj \ i**<" jcJ i 1 al-w ^3 J.'J^ (Jlj La 
(^Jl 4jvL>. ^ IjJIj La s UijtJI q] dilj (_LJ->J i JLtJ 
. ^ Jj Lea^J I ijr 3 ^j^Jlj^ej iCjLa^JLtX! jj-a '-^j- 0 

, r I , >. A tl A , ,. .-iLU./i ^jj J 1 ) l$-^l3 ^ ^-^3 
La_a I .'--.» j L^_La (ja Laljej i iiJ 4 1 _£jj>.VI jjl 3jL>.!j 

CjLo^j d ..^ a 4.}jaJL] Ltiujij-tLa (j-ojj Jjjj-LaJlj 
Jj_L>. cL>-L>. ( _ ;r 3 '"'I j-Hc J'C CjLJajs 

. I JL2Hia Jlj La Ltjili?l (^i^- i—iiill!! i_jjLj/Ij 4<tjjJL>- 
^1 **' 3e ) i L_jJL>. 4_a_jl_<Ll1 j^l j_>J1 jj-a JrJ-^ 
! JjCL&l La I jlj .3-cLa- uJI ,j-a j_u£ jJLS ^1 f Lal«JI 
4 J^JjJI (JJj-la (j-ai^ ,_La! 4ljL ji 4 ( _Lu J _u ^1 

4jl j" f VI tjii^ij (jl JjV Ij ir-iir jo^aLal (jLa 

4 jj 4_LaJLtia_] G V jJl>J l_3 . <j-aj-J ^ j i^a-lc J-Aj 
LjI j_lJ1 tfjjjjj V J-ai tt j ' "^.t iJJ JI <JL>. jj-a JJ Laj 1 Ij 
( _ ;r 3 aUtl t—ijijj/VI sLUsj-iL (j^Jj 4 Lit JL>.j 4j-iiaJ! 
^^Ull .^»tl J£ jjLii/j .^jjs-I jjI Sjiai. 4«L>JL«Ji! 

JjijJI (jLa 1 jj i-qjlII ( _ ;r a »l n U II Lg-ilc i_4i»j 

- La J 4 4_L*-C La j^. lJ £ t_g i\ J~~ 4 LcLlJ (^Lj 
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^ i" i i i a -3 jU-> .-3 _)U- »JI i_!aJL-ul_] i J jj i nt l (j-oAj 
(J-t-a (jr*"^ ^jLliJI (j-a LJ^ J**' ' * ^ J L -^ ' ill * . l_A J JLa (J^La-l Cjj-j_a_l (__Al1 

(__,!£• t_JL»nJ! jiju oul isLuj/ (jutjji j-^ 'SjJ-»lLo Jjj »l nUtl L^jJI 

I J j a CjJl^t "ml sLjjj^j. Jj-La-i $.\ ^-lm , $.\ .sL^ OuL£ (__All CjLjJLkJI (j-a 
Oj j a. ] (i L—LjvjJjjSilll » L^lS G] JLa-" i nl jl i<13j|jj<-a (j^J JjLi-uJ ((^oJLkJI)) 
jqJ c_ t-jJLt_ul JlUJI )) Cj JL^-**< t nl jl . 6j i nu a (j£j CjLt-uLjjSa CjI JL*_aj 

J^L>JI (j-a I JLa* I j i Lg-jlc .il_j_)JI « J-Jjjui) j I « JjjGJI » jjj^sLS '(_Ll2 (j^a (_!jjcj 
(jlj i ^o_a_u jl (j^-a-i L ^dJ uuJl CjljjJLlLs .jl TtrVI ijr 3 £_l^oj jl c_^e_] (__Atl 

.c-ujjdll J)JLa JjJoj (jlj-U (Jj-^ ' JJ 
(_y_L!lj '(J-J-3 (j-a Lai i i^j »" i nl (_yJ.Il CjLi&ajjl m i nil (^ LilaG La lilj 
i£LJj-t1 (^yJI (jl I n iLl (J^-t-^ t _3_J j j-Ls jQ-i-uj-l (JjJlLuiXI (^jJI fl£ L^jj^wul 

. (jjtljjl jJsl^JI LuJ) (j£. SjLljlj idiVLo-j diLx-ia^J (jj^Lj ^ I J L^aju (ji Jl»o 
j»^L>.|j '^Jr^l JjjLa*. O" 1 * ^^>L>.|j iLajlj) jJsl_oJI ,3.' 1 ""' j*^L»'2?l (jSL! 

. > il mi ^Lj jJlJI JpLfLa* ^jt ^ojJI 

Cj-jI ijJaljJI Joj_Li. <_2lj_Lal_l <-ill 1 n a^M £_a 1 jj II t_sjJ> (_y^J 

* il^o-j^M (^^a L^-La I * 1 i Caj ♦**( t nl La^ i^tjj-LI (J^-t-^^aU Cjl-Aajjl m i ntl 

. I J * J 1 <LS_) "1 i"i a d a i n (jL^ -Ajt^^-^jt^-^tl ( ij| , 11I ^aljIL>.l (2>^J .4_SjL_oJI 

^jJGJI nUU-»JI ajjt j-aLl (jj n"<jU 1 J-JJ (jl Liji^O^Jg" 1 nl di! jjj 

(j-L^jJLllj '2 La al ",11 CjLajUtl j ir~>Lt£. (Jl a's" 1 nl (^ «J-j-!Lj 1 w fl La * 1 1 
' " 1 5j dJ iCjLaaJLtXI O-UsLiS 1 aK^ . L^_La (J^ (J^>- (Jj '^Laj (jr^ Jj t^>J I 

(Jj LaaJI ' LitjjjLia Cjjlj I «Kj . SjUJL>- i_ijJLu/l (__^c (jLt jVl 

.JLJI(_yl£. jJaiej (j^-j fij (_L^. (jJI j-uIij »j^3 J^jJ.1 ^^Ua (j-a ^>>- ' l <jjlf 

(j 11 (_-r-A ifiLj-iLjJI 4_LaLi_Lll La >i 1 1 (ja^J (jU 4_Lt-a^oxJI C^jL^ jcj 
j i.m'ij (_5-^>- liUjj • -lljlj (jjJ i(_psj^/l (_5-Lc- I (jia 4_LlC jLiajvlj it^jSLII 
.(JjL^aJI JSLij 1 L^cl ^ji j^ujjaj 4jsj^LII (JjJLtcjJI *Ij^>-J 
(jj^Lc ^t_)j-LI (^yJI 5J^_ALa (j-flj-o (JL_ojL) ijlj-ill JL>.| (j£La_i tiJJj J_*_i 

. (jl *^ 0 Lai )J 4^_LaLt_u 

JjJsjJ q\ i(j^jieJ_)J.I jljj-II L^J ' aJSLlXll (_yjJI ^LljJ.1 (jl (__,£ I'll". 



. < l d 1 1 ' " 1 1 I ' ga a 1 l^j 

i«jLiiL>.V cjVjL>J,! (j_a j-j-j^ (3; 1 "3 'j»J-2JI (j-^ ^ j ' '-"'*.' 

ii_^lj£LII i_al uiSoxjiI ^ j-iSLalJI >ju jLlc S_l1c (jLa i J lit I J n . ^Ita 

(j^/ i4_JLc CjIjI JLa ^1 (jjLjJI £^JJ (J I (jr*-" J-^jJI ji)' j_i^s ^^jt Oul£ 

a LlaJ j (_La_«Jj (jyJ-Jt ~ Jj I J ' a 11 (.^-^ ^ ' ^ J^jJ! JjLu/J O-iL^ J-i3 

3K .11,1 ouL^j .JjLuJ! i_aL>J! *l jj-u j^a^JI (Jj- 51 ^ lS' t^^lall (JIh^^' 
Sj jj^ cjLui^ ^-^j l)^ ' N ^La^>. <Jia-i ifiU_oAj .^a^aJI ^jl ^j-j£LI1 

(j-oj J_La djnUtl J>_a^->JI CjIJj liiljjj -J-^' <Zi)2 jjisej e- LUaAJ I ^Lcl ^1 

*Gjjls (.gjij-i ^jijLi^) ^LljJ (^yi j-iSLilJ! (^yi iCjIj ij" . nil jlS^. 

Ijl (N. E. R. V. A) « Lsj^ui) pu-ul (^SLjj-aVl gjj miU ^Iz. (jUalj -"Ml-C- 

«Gjjls p j -v aj 4J ^ajj i (Nuclear Engine Rocket Vechicle Application) SjLul! 
^-jj ni U (jLa i p j -i Lag] I i a 1 1 j ^LuV! «JlJ p-C.JJ . ^'\ljljL*-<-a I 100 

.4J (jJj^I oljLpi.VI o^i ^ ' 1972 f Lc 

4_i£Ljj-al ^tjjl Cj Lcj)^? t~tc geJa i uJI ^jyl^. Cj J_»_t-£5 CjL_LuLiiiJI ' 
^jj_II» oj_ll p_<j/VI (J_«^c_j i"i a L^-Ij? (j^ -lSJLJ-^' jl ta iVI J (J-«-»J 
q\S iSj^ < "f ^jijl-^ 3 ^jj a ^-a 4-a.a.j pj j^j . (Timber Wind) «3 jj uljJI 
^3 ^j)^_(JI ^jlj->JI ^£jJI» p_*_ul O-so i iJ7 £Ljj-a^M ^->»JI ^^-i-o 4jL*_iLj ^5-^-1 
3j-SLaJ! JSLjjjj . (Space Nuclear Thermal Propulsion) . (S. N. T. P) «*LUaiJI 
J-cLLa ,j_a 4_jjIj^>JI 2 al la 'I (^i^. Jj-i^ajJI (^ic i^Ltiill I j^J S-u-uL-u^l 

'"■I ' La aj i 1971-j uiUlj ' aajLuJ 4_aL*JI 4j^_t^ll ^jj^JI . ji^l j^JI ^jjj la ! I ului Jim ( I ) 

. I985-4jjj< mil S_oL$j 
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.3_ja_La (2750) (^JJ L^jjlj^ J-»-^j (jilt i-SajaaJI Lj}L>. Ji-lj ^jjJJI 
^jjL^j Saja i— al » 3jlc (JjL»3 j L-aJ I £ Li^ j^-y lS 1 -^' 

.L_isL>J1 ji (JjL_ajl .iojSoJl JjJ^tJ (J-OJLJ 4^5E_>J! j"^' 

jjaj .(_gj|j_iJI JiaJaaJI (_£a_3o 1 2 j|j La i ul (61) (j-o (J^Lal! QaSjijj 

0-t^1j->JL) ' djjLl I <<^a-ulj^a-JI- JLuj^» LiLjl i ( n ^j-a CjLjI jt^ , ^ j_a i."moi^ 
■ Lai aja- VI £js i4-JL*JI 3j!j_>J! 4_ojLsLa j i ntl OJUjJ (jSL«-i <^p- "-^Lj-"!^ J 1 "Mj 
(jjj^ll! I JL^J ■ La j sejj . (_gjjjJ! (j'j-^-V (j^ *L»uLiJI CjLcL«jI/VLi I i cajl ^LlII 

J ,„l ,„-,t,l J^LiliJ 

.sU3 joSLa^ll t J i nl i n't I ljufc (jL i^jjJJ! jl La uu^l 1 Jjtjii 

. 1994 ^Lc (^Jjill ^jjLuaJI I jut 3^-^! 'Wj"^ 
4j ( _ ;r ULjj iSj^Lajll <Lul LtaAll iJlilcLu^aJI ^«JLc ( _ ;r 3 jjs-VI t_uL>JI 

dJLLa ojL^ iCjLlJLuLuJIj cjLlLuu i .ill |_g, ) (J^Li- 4jLa t (J !Li.ijaj . ..tl i_uL>J! 

(_i-LJj3 ^_ J_iiS . -Lax. ' I j jJ c I (jJju j«J i3j_&Lj CjL>.L>«j 

CjjjLso CjVjjsjs. (j! Laj i ul i3j_u£ 4_o-j|jL-£> CjIj Jl3 dJLU-i (jjjLcuJI) 

jl d " i .I (JjL«Jj cjVj_«j>JI ijjla J-^J -o^J^' (Ji -9 * <^-'ljl'J- a (jJJ LlLs (160) 

(jL^J . 4_lSLjj_o^/I j_jjljj^lJI i^J^l 4Ljj>- »^jt->" i .." OuL^ La il h\ * iM 4 * 1 1 ii 
Lfi3i3l ^j^SLjJ 4 LtLa (20) 4Hjj L^JIJ- 1 ^Jjl- 4 -^ JJJ^~*~ N ' ' a * C-L-i- i^ i ni l 

5^ CjV^_gj>. (J-<j^>> ^ lr IjjUs (jJ ^ J I J i4_]jLa_jSLll ^tjjl j-i^aJI jj- 0 J-^-^- 1 

•O^J^M ^1 cLLa Sjlj_«JI j<u i j_jj_U (^Jl 
jji^i (j-a i4_al JLy" i iiV (jjjbu C^J-jjSjj-aJ I jjL^ jJI ;_gj|jjJI ijJj^>J,l jjILujiJ 

(jO-IjJ-II <j^-J tSjLaJI I Lxjjj 'Sjjua Laj_j^Ij i Sjj U " 1, 1 j«^jIjij(-o 

obVjJI Jjls- (_g jJI (j-iiJI i. i j i ntl liLuLUaAJI oLcl LlqII ^ (>uS>Laj(JI 
Ij la ' . 1972 SLsti «L9j_u» ^jjl i all i_iajj 4jSLjj_a^/l Sji^tlLI 

jLcsjVI Jjljj- LgjJI j i JL>JLI I JL* ^ Cj-oLuaJ! j j^jSLII (jlU^aj i ntl ^JLaiU 
.«^_U3)) ^cj <(Cj^_jJL_u)> 4jj1j_L1 d La >i 1 1 £-^J ^J - ^^ ^^ILi-i^^ uill 

3JLSLo OjL^ i4;0. jjL^aJI cljIjJiiJI ^-jjJajj 4j^jL>JI jLCaVl ojufc J£ ,jSLl 
«L_Lo w * La Ltiajlj i^tJj-LI jj^oa-^^all ^j^Ul Ja^aJl ^J-a^- J^-^-i 

Lc_l 4^J)jLa-aJl (jjj w I c ^^^i-^ lP^J-^- 1 1 ^1 1 l^-Aj .jjlaj^l ijr ll SjlaJtU 
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.(jlajV! ja-gJjjij-C. J-t£. ^Ijitl<j/^U 3j_fl>L>. Q^SLlIj i£tJ>U (jJj 

^Jlj^-**i i int ifiLuoAj £ljjJJ geJa-m (( ^) IILlL 1 )) jLc. ^J^-j (jr^ b-uLuul Sj^LoJI 



i4_jj|_UiflJI <_Sj|j_LaJI £-a joi^OJIj i4jj uu II CjljjJill 4jj/ljjJ iSjjJLx-a djjU 
<j-a Jijij 3-iJaJI cjjbtOjl OjI^ tSJjjiaJ! 3ujI LgLflJ I jJI JMi-J 

( _ ;r S_jj_aVI «»l n i ii 11 J-aJLA)) ( _ ;r 3 cbLa (JljJJ Jjj i ii • 'j-f^ -^jU - " 

q a ' uj jljj-11 (j-o CjLcjjjjcjs Cj^Ij 4j O-a^tlll (_g jJI (Sky Lab) t_gK i n» 

U 1 c L^jlj^>.Li jljjJI i a I s - (jr^' =L«jL9 Oul^ i« jlj-Ia (j-o 

^ (i d ^ ila 4_)j^>o (28) L^_La . cLc^_u_a 3_)j^>o (270) p l gaJ i Lo^j (168) (_£J_a 

. IjljJl^. I nU Ijl^-v (18) LaluAHl 
V JLuU Jjj t .1 (jlr i I j~ • ulj ' »l qUtl jjj (_yjJI 3j i in^j-ll (_ps!j^.^l ojl^j 

(2)- 

* I JaAl b jijJI ' La « i '— j L-tlaJI ol i^aj I j"' 1 "' - 
.(jlA i ntl p i n->Jl i a-Laj ^Ir 3 j i n'Cttl 3_ujL>J! jul - 

. LjiLsoj i^jJ! Lj^Li. (jj^ " 

<■ M ( I^J CJ2I JUt-A - 

. ^_>J! tjlc 3 j i oAIll oljjJII - 

. 1990 ^LKU iUUJI ib^l ai^ll-i^ljill ,^1 jj^UI ^Luui ji*^ (2) 
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£_jxJI |_Jj 



Jj-Ia I cj^>L>.j_i I j_aLa jJI iO-i-i^j-<jJ! .slj^JI j-o _)L_iJI _dJ j£j 

.«j-u3» pj 4<<Cjj_jJL-j>> 4jjIjlU CjLLa_*Jtl ijr 3 i^jj-jSLjj-o^l 4_i aLs 
_j_CL_l_a C_jL£> La_> iJL>J,I I jut Jj&\ Cjlj^i. p-fc*^ C-il£j 

p J 1 ■■ " jl -^lj!>-^ ' " *?*' <^--L_> i4-ixkJI i_jjL*_JI Jl-la S (J^' ij -0 -? 
JaJLj 1 J**'^^^ i _ ;r 3 iJJ _A tCjVj 1 11 j£[ 1 (J I jj-* 3 ijr^ t4_jJL>.l jJI 

ila-t ua jj-a 3_)j_LLa_U CjL_oLlSJ1 4-ixLaJI 3j\^>.^M ^Jl ^J-SJj ' L>"W^ 

f^yJl CjIjLJuVI j 1 ml jl iJjJLl! Cjljlj^l CjLui^j iCjLiajj JJLcj 3jIjj>.j 

.fell 

, I (.g_ia.ge.ILg i— La -sljlj-JI ft 2 La I -Slj-Sl JLs-I _)l£> Cj^b-jJI _)'"*.' _y^3 
pJl ! jl 4j^Loj itLuJaJI t_!jL*_J! >!jj>.^ 4JLl3J <U_aL>. a I j 1 J I klSLj 

.(ji.j-a p^j 

tjjJ\ ijljj-tl J->-! J^jj t3 _i j t— » T t »L$il c_il£ 'lO* - ^ ^^'J e^J 
4jJjVI --.LaLt^VI *lj^*-l jl t<Lul-JI aL^XLj alt _pojVl ^^lc <Lljj_u J;.- 

^ « j ■ La CjI j 5j J 3. 1 (j a ■ ■■ II i." i « i3Jj^__JI Cj^>L>.jJI _>^utj _y^J 
_y£_jj_aVI -I a i ii II _)_«_«_a <.".< i>ij _,-JI «4HjliiJI *L>-lj_dl» _jila ic\___L>. 
p^-al i ii-v? jl*j p<jl>jl 'f&J' 'J^j I <3jl^ -^JJ-" J-*^ 'KtJZ (J?^-*-"" 

,2^,1 _l!^L>.jJI J^^^j .Sj^ajJI Sjjjdl I j La ui _,SL! i_,lr I ^1 

3_jj_^Mj j_l_)L2_«JI _j_o aj^UI J---1I (_£j^»— ' 1— > t— jJ Lu^aJ s I ■ ea ajl (j-Lj 

.2LJjVl -_.1_>U^VI *lj^.V l 3_ h J_JI Ajl_jUlji_j|j_Vlj 
_U_^G ^_J| ,>|_>>jVI i»I 1 a all (j-sjj/ <UxLaJI t_jjL*_JI >lj^>-l 1— _a£. I JLaJj 

l S |_____jl (jljjjjl 4_J_fllJ «L$jl _ySjj_a^l g I ■ V» A t I l^jSLfl JL^J 

itiJjSUI Cj^L>.j CjjjiCj Ji^j .3jjLI_JI _)^-Iu _yJI »l i^a-Lll 4 ijii 1 u Jjjoj 
_|jj_J| £ya a A I" ^- * I 1 ^ La I ^>LaL>. 1 ^ ui (jjSLj -ISLj 4^^ilal Jjjla j_u_alj 

. ^IjJ 4jjLsjj £ *-*Jjl (JV P»-kJ»Ad ^jIjjj 
_)I UIi. i) j-La^fl «JjVl _tJ>»JI »l LkAJ I Oj|j»_)f_l!l3_L___.l (jjai 

Lo.L_3jsj 1 1985 aLc «_gj-dS[ 1 .i_o» dJjSUI _l jj _gjJI i(_)l<ilm <jj 
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- A j i la < ijL^JLj a Lj-SJ 1 i>J_cL_uj i«Liijj3l_i)) ^cuJj-aJI JljIjJI ^Jt *^>-I 



njjjjLx-a 4J j_al -i'^>J' - 5 _J*"J i-dJ jJ . 3-o JjLLa 4jjI/ 4jjL«J! CjLjj£_tlj 
jj^jv ^11 4_aj^Lo fiLpe_t-£5 ij i-LILlAj . p ' '■ (jL^-tiaJ aI^^j-lm^ 

I | ^ Q (j-OJ / 3 ^»l l^llill 

(Space Sickness) lUull I 

«L>.jJlJIj jljjJJ (jj_UsjjLLj i f. I i a a 1 I -iljlj (j-o /80 J 50 <j1_i ^jIjjj <U-ulj 

5 .", 1 ,^At l 4la» jJJ 

» LLa-C I J i « » I iia-a-1 1 jlj-S" i3j-fl>LLi 4j>JL«js ^1 «L±LiVI JL*C JlSj 

d_<_LaO CjIjJLS ^LLr>o ljjUj jl 4jjJlJ *I-SL> LaKLa >LiaAJ! JLjIj 

^ ( * \ \ j n ^ n i ^1 j ii II i^iLa p ^ (jl i l^^^J Jl2^ . S j^j_a 

i4_aj^UI .-.IjU-Ltl (jiutj (Jj^c ( _ ;r 3 j'^" J I , d ; j A , ,, II ^jL>- r I liaAJ I 

. i nil JLj^jLlII » * 1^1 < u] e. ^j?tlll ^ LiiiVI jj-a jj>.I ' fl-^aJ < ea * tiJJ jJ 

jj^Lij i Lojiia p. I LtaAJ I -iljy-J ii JiJO (_^<-II ^>-^-I o^J"*-^' S-i) L?' 
r I i eaAll jljj '-. 1 ' ""^J cr^ 5 " ^-^-^J i4_lu3j^/I CjLljjJoJLi ^Lj-2JI lXIg. it_jjL^/l (j-o 

.jljjJI JL^3 3x.l_La 

d o i n-»o V j-«l ' " r* I LcaAll jlj-i»> (jr^ ^ajJI ^ ^ 1— t-L^^t i 

. l995-t_itSil i^sLtll Sj; i>itl a^,jtUI ,^i> 2',jA,„ 3LjJ| j,, 1 ;, .u,, (3) 
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. (John Billingham) «^L^ajjILu <j-aj .«4j£.1_Llss 

.cGl_Ua_u JJLC g3 d> ^^ji^. (J-3-«-) C-dJlJI (jl i^Ltia^JI 4^L>-J ?Jl1 ^3 ■ la >■ J 1 
I i aajl L»£ . (_Jjj>.VI ( _ ;r fl> .^'"a L^j| n< ,~uj i5jj-JI (-;p 3 cLu^aJLJI 

p j , a » j 1 CjJLaj JLSj . 4jjL2ILa CjIjH^ ijr^ tl>^' O"'! s ^ ' ' a " ^ iSi^ i-^-UIi 

CjLijjsj^JI jlj^J (JJ^J - f ^' ' ii »j- j! £ L»Jjl 1 U 1 iijlll '^W-"' (j -0 J^' 

. 4_lL>.!jJ! p 1 n->JI Sj^>.| (Jjic ^LLaHi! ^1 tfjJJ-J L^'j 'p 'I ^ 

(_gl *C t n) w S[ a VI »l n 1 nil (J-«-«-o ( _ ;r 3 4ojIj =L>.!jJ Cj i<ij i4_uLUiiI! 
jtnii L«J_t£. i&\ L£a3 J^jIj (1)^9 .^-ujjXI gLqj^Jv tiJJjL) ^qnij i 1973 
4jjjs jJ! Sjj jJ! ■ La-; uixi JUsjij i L^jJJ Ijj-"' 1— iLse-mjl (jlslj^Li 

sUJjlI! Jj^jjj 1 1981 ^ ..U , „A ? ■■"'■>> U?«i <tj<l I ,-.M ^ i^l ^aj 

i^j^LJI p 1 n->JI (-;r l£.i (j-o a jJI t_! JL>. (ji^- J-«-»J j'-^ ^ij-^ tr'l 

(jj! jjJI 3JL>J 8 1 1 taAll jljlj 5 »" 1 11I ^jjs jL^>J! ! JLfli ^_><J JlSj . 4L^la Cj^L>.j 

.4l>.jJ! «L^Lil Jjlj 

,-iM . tl L>L>. Jj< ui j 3jLc:I (^Jl SjLi/^l hjISUj Sj^VI 

(4) The Christian Science Monitor-September, 7-13 1985. 
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Ij_fl>j ■ o " i ii U J ui II (j-o 4_uLiiflJI Cj^Ls-jJI (J^Ls- ijl^jJI p mi-v 

4 S j a 1 II oLfll i ii ILi i'Ii iiLaliJI j I ' nil jjjGJ! Lcjj cjjlkj ^jjj-j 

j-o^I . Lg_i 3 Ia-ioJU 4j- i m'iVI Lj^Ls- (jHJJ '(>jt> m.Hj Sjijj^l (jHJ 3 I i^iLaJI 
. (Loosingtone) «4jiUaj«JI 5UJLJI jJLa» t-MU,^.U s LIaVl 4ic j-iju (_gjJI 

i "^[^ (JM*!^' J > Jl^J '"ill 

(^^j-JI ^^^jJj-fi fiLi_oljj cL-lxJLS JjAjLj m£J_JI ^jl i n iVI * mi ^Jila * mi 
«lj^>- (j_o 4_j^_oJ_JI SjjjJI ( _ ;r l^. Ij-iaJ c?"^' '— 1 ' Jrh!-*-^ ' O^i L ^- 3 -^J-^J . (J-oj-uI 
t p i ,i >JI (j-J-tl L?J"^^' (J-Slj i nil J j»jJI jV iS-ujUJI jaljjjV (j^jjllll 

^■1 fl-LJl I g I LcaAJl JjIj j-*_*iu_i3 4m£^JL*J1 *j^>JI iJJ JI w I d i all £j^>JI jj-* 
.(j I ii inll L-Slj-LVI ,j_a ^J_)l jj < <"ij (jLi>.^/l J-SjJ £ ^ - >" O -3 

^LojJI a j iij'q t< _, j ir^ntl jL^jJI (jiajj-so ^1 i,j^ijJI ^ej j»jJI ^Lajjl i^jJjj 
ga ^-»- 1 m£ jjl ' cldJI L^-Loj tp i n-»JI ^lj^>« I -J (jj-^ jl jLj-aLl 

w 1 lia-gj I jL$_>Jlj 4_ljIj^JI ^ j i a S 1 1 ( _ ;r 3 I i eajj lLL! j jjjjj 4jl liajj J>JLc 

^Lajjl ijLa (_£j^>.| ^ ga. (j-oj . 4jlim LiLiSLiI iuLajj «L«-a^/l a I ^"j 
p i n->JI 3j^>.| p j t\ ™ ctilSHI cjLj^aj^JI i— al » i*r-il ^1 l>"'j-" c^l j*^-" 

(jjJI j-j*I ^liJI J-A J . 5j j i a a CjIj_i^ (jr^ (J ^-jUJ 1 «LiCjJI dJJ j) 

^ V jLflj.SLUjJJM^jVl^LVl JMi. VI j gfej V. f LaAl l jIjj 

J i c LajjJlj p a u (jH-II iCjLijjsj^JI jlj-al tiUj Jjlj p Ia*i *j pu .^LjI '' JL Jjl 

. p mit- II «LlL>.IjJI 3j^>-VI 

aLla-i ( _ 3 _a j—iiliJ i4JL>.jJLI mJjjs-^/I ^Lj^I * I i^aAJ I JijIj i—Aa (jiajjiluj 

J)jj>j pj .piollo ^I-SjJ CjI j> ^ J i <aj CjI i^i j itl 

Hjl-j^ mi tl ■ U » . Li^ imJJjLkJI JjiJtil (j^. i " 1 1 LtaxU I J)JLc J2j (jSLIj 

' "«l *lj taxlal 1 » )L-aj JjljijJI ^ySLXA (jl 1 1^ 3»j 1 < ildJl ^jjJtzj p^*j>. a I aj * J 

. pi » U II ^a i iiLj^JI CjLl«^ (j*aJLcJ Ij-Ii-l i -J-^J>. mJ| (J jo JUX. 4 j j 1 3 
iCj^L>.jJI 4_il Jj ijr a 3jjL_u ilaJl (jl 5 aa- B Sj-ALIi (jl i 1^ 1 Li^ 
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. «Ij_«j>JI j» jJI ^Ljjl ^ La-ill 

^L>. (_£J-JI t j-ul i n*C" «L*_aL>. jj-* (( l£JL>^ ^j-ojlj-ji^)) j^j^jJI ^Vjib 
Jij^*_4J ij»jJ! *lj_«->JI JIiLjjSLJI J-jJjj <^>c i-ijjjij p i n->JI (jl :4J iju^sj 
j-L JL3 (joLiie-iVI I JLA (jl JL>.j JLSj . cLllojVI 4_uj)L>JI (JL*-a jj-a cLvjjji. 

i oj>" j»ljL*jl 3JL>. (jL tilli Jic j^j - ^LjT 2 < i iu o-alj J}L>. '/.I I 

^jl 1 2IU j «ll*_r»o ^jL) p i o^JI ^jJtjj i(_£j-Ju_J1 p i 'i "-JI j^j-a 4jr b ^jJI j'^^' 

diLjj" i ii a -ij^-J ' I i eaj I «(J^Ij_lI£>> jjj^jJI I a uu£l JlSj .Jj^Ua-iVI i f I i"i j (^r^c 
ljr £ J-Jj-y lS 1 -*-" (Erythropoeitin) » ^ <i . nj (jjjsj_a> ,j-a ia-Lai. 

. >lj_«->JI j» jJI CjLjj^ JLl! VjJjjla j j" «J (_£ jJlj i»l L^aJI JLjIj J-j£ 
. jljjJI a like ( _ ;r l^. tfj-uG 4J ijjoLojc-lVI IjLOs q\ lillj (j-o ^~ m i n I Jiij 

> ALkuJI j^yh ijy jl_uJl (.}) j^-allLtls j-jjLj 4Jj9j 4^_u_aJl£LI1 j-ua_L»J (^^j-^JI (JjiutlJI 
L_4-i ' A I la-a-Ll ^^j—ljjSsIlII ^LLJI 4j3 j3 ^J^tijtj CjjJL>. fiL^t_uJ ka! I^aJI c\_JoLcujk» 

a| . tl (j I r Jjsjljj i«4jsjL^J!» Lj^L>JI jj* (^jliUlj i«3jJjJ.t» 

^jj SJjjls j jJ. jljjjj! jl 4i. jj-j ."ill ^jJLi j! j»Ji2j JulC L«_Lu 

<— iLse-uul j! laUajJI 4-loI i u a 3j_d>ljo CjJL?oj i^LajL^JI L^>L>Jl Jo Liu J-ij^ 

.'/I0 LflijJL>.^3 1 JJ J '"■ 4_uLu LjjJla ^L>.j j<ul g I i ea^ Julj ^Ltkc 
. -<\l /'--..II ^| jLy" t ill 4i£ i. i j i , 1 1 i3j_&|joJI aJJt ti\ <iUtl jiuu j i n'q Jljjj 
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^ ^ , ^ t * ' tug |j . » I ' a a 1 1 (j a ■ '• (Ji*l.i .iljijJI 4^jj>. 4JL0J ia! ta-aJlj (J_t-aLallj 

, iljU.Ul L-iJ-uU ij! j|_)JI *l jg, (^3 iZjLLu^jJI 3ij3 (jjl i(_£>J>J Jl3 <_U I nil (jl 
a\ i n a (j_3 i^^La^/lj < _)-Stjj i n II (jlj-j' (j^ r*^*2i (ji!l CjLj^aj^JI jlj-^J (j^ 

. f Ltk*]| 

pi La-all Jolj (jl (C di i j i ni l ^1 aUII I J ^> ^ (j-*-ll d LaJI j-^l jl-^tl (j-a 

jl ) S i; slloli Jj-ks ->lj iLajj 326 «JJ-a» 4jjljJ,l 3Jar>J,l ^ JJi (^jJI 

(jj^II f.\ Jjtjl (jl (jjl idil j tSj^J ■ j" "j" ' 1 11 ( ' < 25) (jjl_aa. <Li^a-l l rl i ,Vl 

jktl Cj^Liiag jjl-J Jajlj-JI <j-a (JiS " I LtaAll (ji 2_ujL>JI t£jj9j 

.jlj-211 I j^j 4-aL3JI 2 tl k~ i ■■! 4-tg £_Li lSJ-II J-°^" i(jlj-lill J>j-aj<JI alike j 

*J ktl ajLA (jl jl jlc b 'j j • iiaxll I jut (jig, ojij^-l *^ "tr o* 0 J~^'^ 
, kL2_p ,„VI .^jUJI (jL^j!!AJ 3 j . nitL i^j^/l (jig. *LJaVl ^jJ Sls^jla 

{_yl ■ (j_il i ii tl -I i ii U 4_La j_j£I SjLc uJI (J^la OJ^d i^Li-LaJI (ji 

^jl i uTij . e I L^aAJI (ji CjJLso (jjJI (jj>II j»l Juul 3-JL>. (jJI (jj^J " 
.L-SljJaVl (jJI J'^" (jlll oLl«£L!I £-a iL-tiall (j-a ^LajJI (jJI J-i^aJ (j-lll j»jJI 
J) La (jl_gj_<j/ jl iCj^L>.j_II J_*j tjil i a all -lljj (jlajjijj La ljukj 

^^l^JI (Lull wljUil-5 

(_Lilj><j (j-Lc jl-^illj (Jjill c-ijsLniJ »l i a all JLjIj 4g.j_<j/ (jl 

^^Ua 0-5j-<-uj ?l LtaAll (j^/ i5jj_La j_jg, 3JL>. (ji ?l ckAJI JjIjJ (jJLinJI *ljVI 
(ji 4_iSL!j . I i a jj>.VI I j j i a i j i Lajla^g (_psj^l I axaj (jjJ JLjIjJIj . dilUv 
iaj (3 I ^iljJj • UiJ-IJ ^1 o^$2*.$ i. 1 1 n m (j! ^jl^" i V iLjJ^s. 4jIjjJ 
(jSLIj . 3 JLsJj 3j_a 3jj J (J£ (ji tflj-J (_g jJlj ijLj-Lllj (_LJLII (jHJ (Jj-^Loll JajJLi 
JUjj V Jl^ LiLo-lj i^jSLaj g. liaj jj£ju (_paj^/l (jig (_LuaLaJI . t- ^» 1 1 4jjjj 
al j 3.VI ,j_a ^_a_iJ si iia-flj I JljIj ( _^ajj~u liiljjj ■ 4g.l i ntl ^Lijl (jig 
.cLajj CjIj_i^ ' . 'Ij ta-Jal (jJI (^JjJ (^jJI ijj-LajJIj w uiAlllj w j i a « 1 1 
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(jjs Cj La-ilCu i -llj^JL! j» j-^I'j «L>.|^JI CjIjj^ jJlxjj Lo LJLc. jjj 
, iljU.uVI ^ 4_1L». ^JJ 3 u,i-»JI j 3j,,.A;tl j<~\ .'-..\\ j_a dilj i^jJjj 

tjl i ii i^l (Jjt^cJ (_£ j-JI j-J JJJ (JjsLkJI • « 4-^_aJ_a-LjJ ! "IcLcoJ! » jl Kip i n-rlt 

. 3j^e_L>J! JL>. (jH^' 4_jj_Laji]! j«_ulj^>JI 4-i^jLi.j . - I .'--.Alt \j. , ^.tl ( J_ L 3 
J ,U i, I Till 

jl^aU j$fcJI-7 

^jy^Z'W __£_sjjj Cj^L>.jJ! ^Lut 4p^_ijj (j-° L-Lgajj g I lc^AJi -iljlj JlILoj 

3j-u£LI1 ^^>J1 LaJ mi t o j iU cjLiIj-L^x^V ^j^-uajjuj i jljjJ! «Lj_lLc 1 ^ji ■ 

i 'I I J £-»-j_oj s-1 LtaAJI ( _ ;r 3 SLpJ! A <j iU jjs j«JLaQiI tp^al ma. I L^JjLlJ (_yJ.II 

*iLo (j_a L^j Lo (j^- 1 i ii-»J1 Li^L>. 

r I i a all -iljlj '^^J-^' *l nUtl ^ i aj iSj_aLIiJ! OJLA (jr^ (J^' 
j-jLjj j^paj^l (^y^Lc (jl i im^I ^lj-a ' iL33 tji i4IuliiJ! fiLuiLtJ! JpLLr^J! jj-* 



my- *lji>-l (jl till i JjUxJ j_u£ JLs. ^1 

.(jisjVl (jlc- <l*jLU jIjIIj (Jj|j-mi!j »5JI t-jj^tj l>iLio <lL«^ej iLljj_23 '/80 

j-jLHj ^c_JLl tjL^ lLLIjlJj icLatjLa _}I^J3 (j-a Q^S^u i d uidJ £t_U sLa- i h ttj .^JjL-o 
ijr JI 4— < til JjlaLLa jj-* ^j^* 1 J^-t-i till]} »1 q-Lat-ll Ji^G Jl9j 

ui ( _ ;r ^ ^— La^lni. 1 i«LujL>J! -sl-sj-^ t -',!~ > ' 1 d j j " a (jjliLLa 

, -- 1 . a a II ( _ T i 4_j-jjL>J! ^IjljuI 3JL>. ^1" i" < ul J^j i nil ^<u jj-oj 

^j-ul i n ^-LajLj ^jJIj ^1 tJadJI ^£ 3ji^>^_U 4_jjLj_LLaJ1 ^J-al^jtJ! ^jt Li^ 

I r (j .i'n < Sj ijJ^J ' ; ' I J ta ' '— I 5JLs- f\ Ltadj I jljj (Mood) (J J> - : ?^ 

£ l-ii>^ t_)LLi3l i L^jLlC. j<u 4jj jL>J! J^ib d S I su 1 1 Sj_aLIaJI i> JJt 

,(j\jtl\ 4^jj>. (jH^' tml^Jt'tl Jj-r i n"t <j ' "jjj (J-^^J -^'jD^' 

jjjj (jjl^SJ ijjjjIjJ! (jJI SjjJII 2jj.^.»tl JLo-^Li 5j^>L>JI jlSjlII S^uljjj 
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£J)j->Jl Jl>. ijr II LjLo*l ' -^"j . <(4_*_u ^JL^JI » p_<_ul Lg-ilc JjHaj (j' (l)^- 4 - 1 L3^'J 
OuJLs- till 1} 3 JjJLc 4iiLoi ijJLufcj . «4_ulj JLkJI » ^1 J^tlllj 'JJ* "Jl 
j_aLij_l Cj^L>.j (_JJL>.I (J^Ls- i JLH! J j w .i U"*i iCj^L>.jJI jnil J^Li. 
Sj_L>JI ^Ij-Al (jutJLi 4j| i ( _ ? SLjj_ai »l i^i'q JijIj p-C-j « lSJJ^Jt!-'" " 

qj I c JLjU^j jJJj »l i"a.aJI sLLlojj/ C^jL^j Jj^LJJj (JjLtil (jAjljj - j'^" ( _ ;r 3 

sQjL^jI (j-o j^qJ! ^1 *LJaVI w j~ -I j . IjHayLi^ 1 50 sLcLiijI , U . ..j" * j! juo 

• (jj^JI ^IjUljI i l> I Lta 1 (_£J-J1 ^^Ase-lXI ^jJI ■ la * i a 1 «L^t_uJ ' w ' ' ax jjj^lu 

^"3 r I . a 1 1 jljIj i'Im .".I t lJ £j^yi^\ « ^IJjjI)) ^oLjjj cj^L>.j (_j cr^J 

«G_ll_i^>l 1 r 3JV.J i^^jVI ( _ ;r Lc SjLjLiU '"'I taje " »l nlr £-o SjLv 3 Mi^Lla 
i LlI^s. i>ljj La Q^jjG V p£LjJ» p^J 4jjjs dJJj ^^ix. (J J • < ' ^if J-J>*J 

.((I! L^ILaLoIIj VI jj-ajcl V CjLa_jJLjLJ (jj)J ' ' aj jfl i(Jl^_&i (j-* ^ (J- a::t - 1 

jls LjL^ 1 1982 ^Lc jj^-j^^ j-<-u - 1 * *-' a lS^j'j (j^* iji.1 JLla i_l!LL&j 

j^c:jJ.I J j j q j . Lajj (211) <(7-o^jJLj/» 3_jjIjJ,I 3 T^- — 1 1 ^ I , ^ a 

tjJaLss_4-> I i c _}J-$3 L$j| JjaJaa-cjJJ tdjT-h d d ' aLc iT' i /h I o j Uj ■ j 1 

3jL»j» j-oVI i_dJj p^jLi^sLa .j^i-I Lcj j i u? 4la->J,l (Ji-I. 1 >LojJLi Lu*>j(j-oL3 
La p_Cj—s ifiLoj-aLtJl ■ la i ' laj-i^Jl 1 3J*ijL>J,l ^_^JLc Ij-t-alj iSjjlj g^-ila 

.jJaLitt_a jj-* tiJJli 

4 ijr J ^_L>J1 ' (Ja^JI 4^iilo jLlo-I tlftjjSLjj-a^M »1 oUTI t^tj J ^**' i til Ji^J 

ijj_j^>. a Ijj La II 4_tjl_UaAJl Cj^>L>.jJLI (jjjLliej <j^'-^' sLxIanJ! jljlj c_ujjGj 
(j_o p j * i ■ ■■ (^yjj jljjJI 4J ,jlajjCu Lxj isLuLjialaJlj 4_p-L<J.l LjSjjJa 4jI uuJ 
JJa-Kj (_5-i-Jl 1 4-Lj-uJaJ I j-^J 4_uj/L*UI 4j^j>JI <_3j|j_taJ I J i4jjjtJI ti^p. 
(j^o ^ j'i'C jLL>.l JL}3j . ( _ ;r J>-jL>JI joJLkJLi (Jl i JjLu/J (jLo. VI jj-a jjj^ 

3 j i uLSJI i aj^JaJI i>j_a i3_j_ljjJl1II oliuJI ^ IjjlsjI (jjj-II -^bj-" 
i— 1L1 VI Vqila a \ j"" (jl (jSLxj (_yjJI (i3jL>jJI» 3JUtj 3 1 *"_> La 4j^)L>.j .^L*_u 

oJJt ( _ ;r 3 »l*l i^i 1 1 ^^Ua ( _ ;r 3 p j i *aju LaLUaa (_ 3 jJI 3Jj^iaJI j^uLj/VI O-iL^ (jlj 
£|_ufclj£LII *l JLilj ij_^jH]l 3j JL*UI j^JlCJ (((ji^l » ^Lj- 1 ^J-^ 5 ' ^ , a aJa.ll I 

(jSLaj ((3jLjjJI» (jl i(j1jj jGll ^Vj^I (j^-o.1 LaJLI »l nUII (Jj^3jj Ji^j 

^1 nl i .iVlj iSjjL^JI cjL*!jL>J,Ij cjLJu^mi (^ p^lj_JuLi 1 1 gjlc i_Jil!l 
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^^L_3^1 o J_aI ui aj i^j— LjJI * ' aJa * * j J < a 9 CiLal < til, j j i ntl Jiajtjj ^ySj-uijJLl 
(_£jJ <_3jjLj 2jj i aj CjLa^Lc <ji_ijjQji.l sVjjt (jlr i " ij j la (j£LJ ■ 3_nl n L . nil 

i n^.VI ju^, cjjL^t_) La i((3j-u£LII J/ulII » p_*_uLi (JlXLi (jj jl < a * (jjjJI 

^Ll«J tjJa-i ij jS[ aj ijj- 3 li ^i>2-^ ^Ltui VI i_y^- ji'inll j la * 1 1 j-iiijjj iJUL 
j i II (j-&l mi II w j La a 1 1 JLlL>JLs .p_JL*_a (j_a 4_jJI j La ' 1 1 4_o*j3 (j5Laj La 
.pJL«-a <3^^' J^iS iJ^ J ' "^J 

w I C g Ij La iVI J d (>-*-! I (j -0 <^->^L_>J (_psj-»j La ljji£ lilljllj 

• pfl'nri'i l 

p_£jLoj JLt£. jljjJLJ iiji^ej (jl (jSLa-i La (ji^. J-*l jlaJI oJUt (JjjLlS J_c£.j 
a * 1 (jl_A_i Sjjij-us g,l aUtl (_^-alitjj_u I jJiS tsLLjols IjJ^a c 1 ■ a a 1 1 i ^9 
p J'** !_gj laxll JJII .sLtj^ '^J-*'j o'>^ J^-I^l <j-° 3 m t? i ntl *lj-»-l 
(_^-taL>. ^LalLAl (J JU 3jJ)j-La 4jr J| (j-UiSLjj-aVI (j-oAill g,l a If JL>. I (_^-aL>. 
w j" ' I jl i4_i£.L*i>.VI p-&jjJL>- i. mo. p j *J * ' '»! uaLflll -lljj jLlo.1 J_t£. 

(jjL^a (j_a ^3^* (J- 14 -^ -^JL)"^ tj' Cr^i ' ' ^ ^ ' ' ) J^ E -^ ^-^4-*° (j - * 

(jjt-a (j_a 1jjL>. (j-a-a tcl La.dJI i_9j)jJa £_a ' tuS[ltll ^JLc jJ^Sl lj_)L^ tSjji to 

Sj j< ir^i «LCj_aj?e_a -ia^J (jl i£LaIo*V1 (_^-a_i-a^sILa jj>.I pJLc ( a uu^l La^ 
( _ T lc . 5j j i ^ 3 JJUs J_*_i JJULj Ijj < i"i ja^J <_ i 1 1 n_i t»l i^iritl ^JSi jljlj-II (j-a 
. J JjlJI 5) j i*s II CjLc j_aj>JL1 ■ La i Cj JL^t_) ^jl j^)^-^-! La ^ n^r 
p j -> j plu jj-* (jr^- LJ^-*^- 1 ^l ia|^_L>Jl cLc j_aj?e_a ^-taj Jl^S lLLJjJj 

el j , La 2 1 1 SjLaJI ( _ ;r 3 «,Ll<i/ J i -«'■» I j i a 2j ^1 , J . ..1 1 ^3 ^cjj-II ^1 j-iL-all 
. p^jljL^aj p^jljjl^ jLpi.1 (_L->-l (j-a i4_ujjj>JI 

jjSLaj La i c I LaAl I jljj L^-i <— iL aj (_yJ-II (_palj^.VI (jjs (jl »l aUtl Jaa«.V 

(^ 3 i^iL>.j i jlj^JI (_gjlL*j (_ylll 3j>.jjJI jljjll 3_LiiL>. IjLil ^jLlcl 

La jl (3j^l jl! Oijaj-a Jiia) 3jjj^> ( _ ;r 3 (_palj^.VI iJJLA Cjj^Ja Ji^J .Cj^L>.jJI 
(JjL_uj 4ajjk ( -5 -l^ till j J-^-Li • (jl J ' n UI j I (jj LaaJ I j» JLc) <Qjtli (jl (jSLaj 
pj tj^SLjj-aVl tU>L>.J (J03.I j»! Ijj JaJLca Jjt ij^s.^ pjtJ^I 
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(j-C lj-^>- I ^-J-*-^ J - * - ^ ' »l£J^£H1 -iljj JL3> I (JjlaV 1(_£jJ>.| 4_JLiC. ' ^" 

Jjsjla 5Jjvj (jlr (jj^j-uiil j ta-Jal i 1 974 *Lc 4jLa JLM! Jjj i u (jlr j 
iJLs-lj a^j 3jJk 3jL>.! » I La c I (jJ! w S[ jj (_gK i ii» -1 a-mJI 

J-jlj -iljj-II (j! I jJa3> V dlli <-< < < "tt (jl^J .LliLojiSLi tjj.5 d \j . a <b 

. 3j_ji^ jj-al j-J ^ I c ^hL)-"'^ 'jA?-*^ p-' 1 ■" ^ 1 '"* ^ Cr^ ^° (®^) ■" ^ 1 '"* a 

U j£lt 4«iii}U g&jrtdl- I 0 

jljj al i n-w! jJ*Ij (^jLflj iSJjjfcUtl 2-uLiiaiJ! O^b-jJ! ofjj j-Lo jbjill 

4-uJLkji ^jjJlj (j a ■ nil 1 ^J^*" 1 ,' i-dJij i4_ujSLI! CjLcLkjI/VLi <*-Atl 
*q n o uill jj-* (jy^Lj ^jy^JI CjLj^j^j-LlI jj-* I ' ga j I p £' ?^5^J tCiLcl * Ml^l p j **~ 

Lo^JjjS^"* I j lIoj aj i lHjIi LiAtJj 45t^ ' LiUjJj ij-aJil! ijr ll 4_ajL_aJ1 

O^! O^J^' (J-° J ' "*"' Cr^" 'Mio =Laj^J (30) jlji^. ( _ ;r 3 4L^Ja IjJLo (jj *" 1 "" 

Jj lS 1 -^' *I_2-jJ!j ' .- I i a a 1 1 (j-a-m ^J^*- c ^ 3 *^ luJI oLlL^C. jjV . jljjJ! 

^jL>. p_AJi^jvj l**i iii**i i n oljijJI L$J *^j i 4_aJHjt_o ' I aolSu 1 ill * j a 
^j_*3 i^c_jjJL1 ^e-La ■ 3^-^ p J**'^ 31 ^ J ' '■ w ' *a j **" ^Ji o c t i_iIL*_Aj t^a-uJI 
(jjij^La t! JlJj! ja^jsjjj dll jjj i L^>-jL>. iiiJLLfli a! **" • CjIj o »**i i ii U 
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L^J i»L ea^ d ijri i ii (Ji-1.5 SLpJI SJj!j_a 

SLpJ! ^jl^Jj i jjjLa-o jjlSLLLa i^p^jVI ( _ ;r Ic L&Ljji^jLj 

^j^ < C**t i ii (Jj icLiitj^l CjI^ q*" i nil qVjlu!\ jj^Lj ' " 
^yfl -i'j!>II ^JJ ' **d ' " Cr^' '2^' J'j^ 3 'JJ^ oli-tb 

. Cj 1 Cj^VLj (J5^»J 
^jJj igutll ^jj-oJl jj>.1jl ijr 3 Lul 4_LAj Jj^J 

ijr ILl 1 Cj 1— Ln-oJ 1j . ^-LQ^jJ 1 jj-ks ClJ 1 j Lo 

. {j[ j i n-»Jl i." i i njl l-Sj-J^ I gj|jlaj«.j L^Jjj^aj 
2_Jj_JajJ! CjljjJiJI (jl ijjjjj i4LtJ (Jj^J 
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• ji>^' CrH Jd>^' Cii>^' Cr 3 <(3 ^-k->" (3-^» 

nj-uS-jj-aVlj Cj-ujSjjjJ! (jl-J 4 i .i'^LlU (jjjJa (^i^- iSjjLJI i_!j^>JI j_i^l_t£. (j-a 
. Cj Ljj_jj Laill I jJ>.1jt ( p ^>- ' g I L^aAJl j ' £JU J_La 
^Jjj—li I I 4_Lie_jjLl!! 4jL>.j_i p. I l a JLjIj JjI (jjjLa-Lj. ^Lja LajLLtS 

(jL£ "i tl» (l-ifjj"i mj-a) 3_Q_L_i_aj i .1 11 2 "j a ■■■ 11 (>\_a ^ 1 r i I 96 I 

JlS (jSij pj i » I i a a 1 1 jj-«J «l i ' 'i fllj p j" La 3. ^V " ajjej iLo^j ( _ ;r 3 QjjSLjj-aVI 
■ 4 1 •> t" a cLuLUiS Cj}L>.j_> nijljL>.VI 4-is.^La ^1 Ij£.jLcu (_djjjj .CjjjIjj 
Laj « -Sj ; ni » 1 J j a Jli^l (jj^-II (^"fj^i^) 3 ijii i nil L^-Jj! (j^ 

i^j^jJI <_a}LJL!l (jJLcl (^Jl 4j jnf-i (^jJl .^^IjJI <_3j>LUI jjJUI 

(0_^1 j ill- j I La j tji <>SL<u La J I ■ jj-aj I j< (200) i }Lus (116) ^Lfljjl 
• ljj_aJI ^Ijjul 3JL>. ( _ ;r 3 i ti ^'a JjjLjSj 5 I j * " (j i a a j , - I . Atl «i_3jl nun 

Ct-^ 5 * o'jj^' U^ri^dJ- 0 ^' -^JlP' '^ii •J[>LaI <L<-i^=jVI *j£Lll J^s. 

a ijn ,„tl (jlc. ((jriJL>.) ^ 1 1962 20 ^ VI 1( jiajVl Ja^. 

. (2 v 56 j cjLcLj/ 4) 3 jJ. cjIjjj vij^ii jl j ti^o. (7-<- . u< jJjj-a) 

J I 4—0-1-1-3 j i ii II >I_oj-u ij_aV! (Jjl 4-uLiiflJI Cj^L>.jJI Cjj-La-l Jail J 
Jj j i ii (ji^-J • (jpl^ 3 J ^' ^ J Jaju (jSLj pia . LflOJLa jjloHj 4_iSLjj_aVI 
Oj>.jJj ((_£jj£j_^a) 4-«-<j/I (jl^ (_g jJlj i ( _ 3 £j^al j-aLjj_l Jjl Cj^L>.j (jli J15II 

24) 1963 jjLa 15 ^ c^iL C7 i>. ^3-jSLj^a'VI cj>Lx jJI jjLa 4J>U. 

. (3-aj^J 20 j 

i(jJjLjlj 4 La i ul^J dJJj Jjlj Cj^-i (j^I c ^^i>- a VI Cj^L>.jJI Cjj^Laj Jiilj 
(_jJL>. 1965 j»l-C (jjjjLa (j-a UJl-1 i (^_l_j_a_ i_>.) p_<j/l I (jjlr (j-^ 3 ' 1 11 
(T-j^Iuij^) 2-Jb.jJI LgJ^Ial ojl£j i4l>.j (12) L^J>L>. O j-ajj . I 966 j_Laiaj 

(14) 3-jIjJs i^I i»l LkAJI Sx.LJI ' ^.^".j 4^cLj/ (330) L&IjijIj 

. La 

-jjj^oj-o) i4_LiAu_aJI ^^ji^. duL^ J_i3 4- Q - u ja j i n I I »l ■ ga d II Cj^L>.j jjjlal Lat 
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_j 4c Leu (94) SJla oiSLaj i 1968 26 JLsJj JjIj 2 La i uljj O-ajJ (3 

.4_2_l3.J 51 

( _ ;r 3 iSjLsJj 4 nri i ii ( _ ;r 3 -iljj 4j^1j (J-«^>- (.^JJ £ ^^i> a ^' Cj^Ls-jJI Cjj^iajJ 
4_iL>.^La ijr 3 C ax a j i ni l w ' ea rt La_Lu i I 968 j-j^Ii^t jj-a U J-l <« ^JJ^jIb ^_aLjj-l 
4-Ls-j L^Jjiai OuL^j . I i aj| -iljj 4j^lib (j-iL-u ( _ ;r 3 4 i .i^LUI SIjLla 

,4-cL.u (238) c^b ^Ij 1 1969 (j^jLo ^ CjjiAj ^1 (9-^1^1) ^lSLj^oI 

' *°J .' J ^ LajI_Jj (j-a (jljtjlj (j-i>- (jj^JI « I l-^iJj-il)) 4jiejjLl)l 4l>.jJI I gj Ijj 
. 4cLcuJI uu^uj 4c Leu ( 1 95) L^jJla C^jL^ JLSj (Jj^ J i 5 ^ ^t-La-u (^ic 

j -1 all (jic « I7-_j1JjjI» (jyi*- « I 1-^iJj-ll)) (j-a Cj^>L>.jJI (J^Li- 

3t^f<() jIjj jjjj (i_jV ^LSLjj) »l « i n II J_«j(ji (jiUi 1973 j»Lc 

(-;r lc 4j (j^tL (J1 (j-^ • 4_uLiii3 4 j a If gi~ i ii ji («LUi3 (J-«jla J I 4jjI JLa 
(j_o CjLc j-q-Je-a Cj^ii i« ^il _jj I » (j-fljj/ ^ La i ul i_JaL*jJI 
. -iljj 4j^1j jj_a L$_La 4c ^_aj?e_a 
' a ' Co i." i * I J 3j_a J-ajtil (Ji-1.5 '"'J''.' (j-^J^I 4cjjij>J,I (jl i La a. j 1 JlSj 

La^-j ( 14) j jja Oul^ (jj^-Ilj ' » I l^AJ I ^yfl 4jSLjj_oI «LsLi SjLa Jalal 

CjjIj . Lajj (28) Sj^a JjsJiil Ji-1.5 Ltjljij ( _ ;r 2j . ^j-L l i^- lv Cj^Ls.j i_JJL>.I 
4-Cj_a^>J,l Lai . I— 05-J (56) 3j_tl OJLA ' 'gjLus 4_uL\JI 4cjjij>J,I *LsL> SjLa 
. Lajj (84) i^jVl 4cjjijJ.I JLLal 4jMj J-sLu 3Jla CjuAs JLfli 4jJI!iJI 

(jL^j itiJI juT .- 1 i^aJI jiLaoll Lu-uLjS jl^ (^SLjj-aVl (OjJI I j-4> 

. 1974 ^Lc ,j-a OijSjJI liilj S-lL^lSj 1 nil -I 1 a a 1 1 JJla 
SjLjj^ s I 1 ea a 4 nii 1 ,1 jjl^ '(^-1^ ;_gK 1 11) ( _ ; ^j^aVI »l n 1 ntl Jjula (jl j->Jlj 
(_,S t 0 0 1^ L^-il dJJj . L&jIjl^sj L^-ijjJ I g 0 x -v j I ^ 0 j 0 1 r-i" j '-d^'J- 1 cr^ 
(84 + 56 + 28) cUjdal 2UjIj SLal^l Ljli-I JU jl jj 3 » 1 ,1" 2LallV Maji (jjSj 

jjj <Qj_u jj-a ' ) J-aJ La ^1 4 La^j ( I 68) 

4_ljI JLC (jJJi ^1 n"n (_yS>J 1 lj^-a (435) 4cLijjl . La ■ "j" a jl Jua (^yic JJJJ 

. 3j_tl i>J_ik Jl ^ia jljjJI SLl>J w flS[j i*Lvu£j (_jlj_<ij «Laj ^Ltla (j-a 

JjLtj Ijukj . LmSLa Ij^a (365) Ji-ljiJI 4~t 1 uj 1 Lila (88) 4jjj (jL^ J^j 
(jl^ JLtiS J^>*T lJ7 JJu*Ji^ . ^J-a (50) (( )) j^'" ^5 L>.LLa (jL^ ^ jJI jqj?e_>JI 



4-3-1 i ii a 4<L>.jL>. ^jljiILa-l (jLvLo* 4_Jj .jLLat 4-t-u-ti *j ^ 9 J ' 1 J-*-* (^6) 
Lj>L>JI (j_o LflJl (3 I 2) I -i J j I C l.-. < iVij . 4j_lj_a jLla! (110) Ujjia 

<(J (jL^ L»-£ . 4_ljLjj^£ 4J3U3 j^JJ ,i n ."ill J^tll <Luj ' '■"Jj gSLIt 

l^isLu (jj jJI ill LtaAll .sljj SLo- j <i" i n" (_^SLIj • Ij-^-a 36 L^-La jQx-i i£j j| 

'"'U JJT" 1 ^ lS .J 5 ^ J^S^ ' LlaL nl Li£ 4jjLaILo I JJLo (JjsjlU (Ji-l J « IJLlJI 

: (l) >l ^>JI V JL!4l <>l 
. IjjJ 2720 i-gjjo <>Ll«1! oLcsyi i ii a 10 
9 1 3 03-^ SlijjLa-a 3 j If dl! 87 (jjs u5^-y l£ j-II ^1 »Utl , UA^t I I 

. Laljj>. 

1 Cj""" 1 .! q ^-^jj Its * -XI ( j_u_i^vLo p ^ t-s 60 
.(a_tii.|jdl ^Mil) ljL£ 30 

. f |jL>. 15 
, (cjj^jIo) ^jj Lta * t 2 I 0 

. q^jL^j t_JLa 55 

. Ja^dJI ^j_a La\jj>. ^ \& 96 

jl j; tlj Jj.tl ,UA^t i<l r,,.,M_, 1800 
JJJ 1 '*'"' j* 1 -^ '^4 

. 5_uLjj^ 3 i ii i*C a I 
. 5Gjlii 3->-IjJ I 

(j^a IjJ-C p JaJ d_dxSLa I 
^L_>oVl < i_iL>. jj-* d ui-^l * U (j-u-J-Iaj ^_<j^>. CjI j-Lt-u ^_Lga_LJ dJLI j JLju 



jJsj . « j^_j^_*_u» jlj-La jj-* 3 ^* ■ ' ^ a d * J a uu ^sLla L$J (3"tJj Ly"*** l ^3J 03^ 

IjI j-o d! jiitj! jlSJj .« I -cjj-jJLiji ^ t .J » I jjt** (J-^'j 1 1 97 1 Jj/jI 1 9 
88 ,6 L^jjjjjolicjjl^j .^>Lo ^1^200 4 , ;->-^ J j^a 222 <t».j? 

<( I 0-j^j^_*_u» cLLloj_oJ1 d - i -L ^ i n 1 1 (jjlia ' Jr^" O ^ ^ * • d ^ a N 

jjJLj/)) <LjSI liaAll 42ajJ.I jljLajj-a i_ujj3 jl JLo ^1 i -^JU 55^3 J-*- 90 (J*- 1 *? 

4_La_>JL1 (jj-JJ p ^**'*^ ' " (j-* (JL*£-i^M jj-* 3 4ii^iitil <( 1 0- j^j^j_u )> .iljij 

.(jlsj^/Li sLLajjJ,! <_ lSc i nil JjiJ- 1 " (j-^ '^4-*^ ' S ^-II-«JI CjLcLojjVI {_ya d j'CI'^ 
.i_i^I jSLII ^1 j_ cLLaJb La>jl j"r I (jSLa-i <LjSI ' --' a <i »" i n a 

3_jjl j_tl 4_La_>JLLi « 1 1 -j^j^j_o)> cLLloj_oJI oJL>J ^LlII ^tH^- 1 ^ 

(_p3jVI ^1 CloLcj i L^j O^i^tjJIj (jjjjs-l jljij 4j^1j J-«-><J (_?-*3 '« I -Cj^jJLj-u" 

.JjVl jIj^JI ^LU SJuU. 
jJLo (100) j_L3 3_lLW|jlII L^U^j (18) (jjj ^jjljil 3_L^JJ oJI^j 
^1 jU , „i J< i^, cjli ojl^j . Ijj-o (20) (jKtl L^J^Jo jJLj c^*- (jl^ n_tJiSLa 

2JaUall ijtj't ,iJ j^j j<tl jj^L>Ju (jL«-La^a (jL>.l_L>. 4_La jjjj 

. (2) 3i^J.I 3j^.V 3^j>UI 

.^Liijl JSi 0 ^j,^>^JI j jljL«il ^Liijl £J^" (*) 

.JjLJI ^jX\ (2) 
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CjLjLj_i 4_La_>JL1 ^_L>.!.} j < nl^a • JUljI jLj! (J^>* <3-}JuLLaj 

<Ljj J aj&ja Sj^l ^ J j II se a 2 al Jalj <-iLI jj i ^ 'j i all i . ■ llj J i agJI L^la i3_ij3 

(j^IjLuj pufcj jIjijJLI <Laj>.Lj ljjj-a cASjj .cjLjLjJJ! tfjut jjjuJ 

4_LuaLjjJ1 jjjjLa^JI p ) ^Luij ij^paj-iJI 1 Jl^J d Laxa-Stja SjijLa p-$-aLaiIa 

.2JajJ.I Ji.|j <j£Lal ^ 

Ijij o^_LaJLj_Li ^1^j-J1 ^jL£ jgUII * ijL^tHJI £yz jujjlI! < uL>. ^^Ij 

JjJaLcU ' ' (^-11 LilJj «Lt-aL>.j j JJJ ' -^"j t^t-u-at-a 4_j_uaji £a _^_L^ I— lX 

liLIj-j Ij l-r i i LaaJ (23) (j-a t_!j-Sj La JaLSu ^jjs jljjJ! (JIa JLSj 
\jJt < j S ■ ■ ■■ JL3 ^ t'r.aj-- I ^3 (jLtaj^l tLiLJ Luj/LlS LajSj 

« 7- (jr j_a-J^>- » <l i jri i nil -iljlj J-^ LTV^dJ -0 ^' -^jO^ (J-°J ' ^°Ji ( ' ") ' a ^ 

. LaaJ (14) IjJL (jjjJ! 
jjJI SLsjj pJL«JI £jj i JljJlj>JI jl '.VI ^Ij-s! jLai: ^ 4jf 

p j". ' j A , ,, JLi^uLiI Jl-k-j SjiaJiJ! ^L>.j ?Lul SLai Sji^iil! 

LLaJt-L^aJI t ^3 <JL>> CjjJL>. «L»_uj «Cj^_LJLt_u» 

t _ 3 H>. ijjlaj^l <J^>- tj^JJ^l (J-*-^ ClJIj La « I L_o » La-Lu itiU j p_i 

udLCl^M! 4^Lu^j^.La i 1971 jj>^I 15 ^ i^>*J! <-^>UJ! ^1 ^ji^f 

tfrl L^a-dJI CjLre_it 4_*_u£LLi dt-ujSoj-aJI c_t_Lt-£st ^jJjfaXI Jl)^l_>J1 IjL^Jj 
La p ^ ULiu (jjJL4J*j iCjVL^a 3ji£, j." 11 (j- 3 (°-^ ^° (*^J p * > 

(( 2-CjojJL(-u)> ^jlu L 3_^Li 
J i a ~ I 3^-^^' 2 j I ' d-lLseJ pJ (^J^ajJI (jl . 1973 JjjjI (j-a liJLiJI 

(j^a.uLU! 2JL^.ji! t-jL^fii^a. j>2l! jIjI! ^Jl 3-uLiJI SjjIjII 2ikj>J,l 
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(JjifJ OJ- 5 o' Jt^ 

jJajeJJ Uj-i t fb-Q-JLO-ui (Ji*1_i L&jJUj-jJ «Lt-aL>. jj_uj^La dog is~> 4jJLlI1 

.« I l-j^a£aj-u» -iljj 3l_pe_] i^-Sjl 
il£Ljj_alj Ll2j^3| t—ljjjvj LuHl (_^& SjLjJlC cLu^C. 4juLLa CjLLajta (j-aj 

d-^ ^JJ-^ (30) L^cjoAj <J^>. jj^j / ^ 1 . ^ At! ^_ij^u <( 2-cj^_l1 L_u » cjjjtj mi 
^ 1 j ^ «557 (j^_aj^£» w c I ' ' a 1 1 jyll (JL_ojl Ct- u j3 ^ i u 1 1 <JjL>.j 

(jl (-Sj^. j»Lj! Sj Mif Jijlj (jSLI i4jj! Jiil 2 La ^ 1 1 SjLso J^^-^J ' "I 

Jljjlj c^^-^ 1 «557» jj-cU-uaJI j^ll jl^sj i L^LlLj. (jl^ J uiAll 

Cjl_L>.Luu (JLuujI ^LLaj Jl) JlJT-**( ( n Jl*JJ . dlLLaie_a £-jj-u LtJJ^. jJj (_yi>- 

j j' jjilj , » 1 ' ga d 1 i ^3 ^$jLoj JJLa ^Jj LaJ LaJ_t£. a4jjI J_U O LLajJt, \ 
£ys ^S^e l u «L>.^j ijr Il]1j i4_l^_&LU ((((j-ujjj^^-i)) (-1)Ll>.Luu d 1 i nl i nil aJJb 

La JLi. Lj (j^sLi. t_! J-J-il J-^-J • ^j'"^' 4-La->J,Li j&^tilj (_^i>- (_p=jVI 

. (jjjs ,j-a 4la->o 

' " 1 1 La >■ 1 1 (jli (Jj^c-i cjjjJLj/ ^j*" ' "I 1986 j»Lc 

. 1997 j»Lc (ya. jLu-Lib .1 L^la jlLl JL3J i^^LJ! ^] Mir «JJ-a» 3l a i nil 

^1 cJj->«j Jj iSjjJjla LaLjl Jju j«Jj i L^Jaii ^jjGj K(j_La» J ((Cj^jJLu/)) 

3jj Jx. jj^g ("i 

(84) JlJ-C: 1974 ^Lc j_La I ^aj" (jL^ i_gjLl! ij^ySLjj^s^/l ^j-uLlII! ^jJI 
Lajj (211)^ (Lajj (185) (ftj LajJ (175) (ftj LajJ (140) (^1 CjJ^S (<u . Lajj 

j<ii jjj . 1984 ^Lc ^ Laaj (237) j^JI sL^a oj < 1^1 . Lajj (150) (<u 

.(7-O^JLu/) ^ 
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^jjjJj^*- jj^J 4_L>- LJu^ j jj jjjj 4_LlAj_u L^j ClajeTlI I JL2^ j^a 4jj I jJ, I 4_Laj>J, I 



JUJL>. (ttSj iLiaJ? («t3>ll I jui> Cxj^j i nil ->l j|jJt jjL><J ' 1987 j»Lc ^ 
JIjIj i g ui j JLs-l (jjs <-;-!j-2j (jj-^' SjJLl i>J-A (3^> ' (326) jij 

(jtjijtj «j-ua» 3j_lJL>JI 4_ljljJLl 4_La_>JJ ijr 3 4_*_o (jl^J • « ^SLLul_aj)j» ^Jt> Jl>.Ij 

i 1987 6 ^ jjla ^Uel!^ 1 Sii^jJI I j|ju jls ^HjMj 

.^L*J1 (J-oAj j-ujjjUJ 28 £JL>.J « j£LLuLaj)j)> LaL^jI (2>^«-Ij 
^JijpL-L<3 jj-SLj (^J-Ji <( j_£LLu Lojj » r 1 LcaA!i JjIj ^uCa 4_i1j_*Ji «L>.jij 
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Sj^o 4_uL\]l Sj-all «J-J-°» 4jL2j SjLa CjjCLa! jl . <j1->J! dllj (_^>- J^s-i 

/'^j^.! j j^jjj JjjI^ j»Lc ^^Ic i^jjlj (^! Lojj (366) ciU 

(j^a IjajS ^J" 5 * ' r* ^ LcaAJI ijr 3 Laaj (326) ^ i oLuiH pjSjJI (jl "-^J i ( - P 3 J^^ 

' t-^-C -j j i nil ^-^J^ 1 *-*^ Cll-arca (jj-^ ^ tj' i*LajLuJI 4jjalaJ1 

43 I j~ «J sLuj/ Oul£j i(jl_ujJI (j-da JJ-jJ La (^ic « jSLLuLajjo tfLji La_i3 

I jLjLjj, jjl^ (_£ j-J! w JaJI ula\j~LS^\ lLLI j (jlr (jL&jj j-L>.j . LaLc 

jj-SLjj jj ^ 41lu ijr A 9-\ ' ga all ijr 5 (jLj-uj^/l ^LLlJ 3j_a w < -^Q 1 ^jLi idJIjjl 
^LaL£ LaLc 1 1 Lta-fl-1 1 ( _ ;r ^ w i S J I (_Jjj>.| Sj_a «LL>.jJ! Ojlj^ILl (Jj-^' \jJt 

.Laajj 

jo-laLj 4j| iSjio^. 4jiIx-i uuLv ^1 5 jml i u U i_3^jJaJ! QoSij JlSj 

-I i a all ^1 ij ' ■ * II *Gj_ii. (ftSLaj ■'LjSI i^aAJI i—SjjjJaJ! ( _ ;r 3 i_ajSj<J! (jic 
.SjjjJI j ^Lill d j i ^jJI j-a^l itlJ>L>.j <1i}Lj ^ 

Ut >l jll MjM 



p 3 J ' * "' J '-. ' J r° («-AJ-3-f t'-i^y^j-m -i'jlj Sj^Li Ljj j»L9 <LijI '^-'*» ^L>.j 4jj_>«j 
(Simulator) «t*JI_a_a)) J^s-lj OuajJ .^gjLaj^ joJLc p (j^Jii^a 

. *l liiil! ( _ ;r 3 j!jjJ! L*L2Jj (_ 3 J-J! i_3j|jJiJ! (j^iAj j^Ijjjj . f.\ ■ h all 

cALjj 1 1 968 5 ^ j_j dil ju jj iJ^sL^ ^Lc S jJ. p ^ i cij a" i ul jl^j 

. 4_uJl^J!j 4_u_tiAlI1 L^j?tjLij ^j^* 1 ^jILu^^ i all ^Lr»oV1 jj-^ ' Lt^ 3 " 4 ^5^" ^J- 1 -" 

L^jQ I JLjbuu-u V 4_u_uL_ut j-t^Lt£. ijr II /ft-uLaJJ 4j^_l>J1 Cj^I Lea-All (JjJl>oj t^-t-u->J1 
«L_S_jj-_La_j fiL_t_L_a_j_u_J1 (J_>. 1 J CjLjI i Ml * * CjI i i .ilj ifiLj_j1 J_c ^1 j-<J-^ 
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2mm ULU taiLrf jf 

I jut p La sej (jl (jjj dUj£ ilASaj . I 988 j»Lc lJ £ i Lajj 366 3jLo «jjj3» 2 U a, 1 1 

(438) jJj jlsj ,«j_La» 2 La »■ 1 I (j-aAi (Ji-I j »l <LJI I JjJ^j- <<o-3j£LJjj 
(72) 3jlxj « j^L-Ltj Lajj » p-^j jjLaJli 1 1995 ^jLa 22 L*Ljj| /^Lajj 

. -I .^Atl ^ »| aal! iIjljjls. Ljj-uLj^ ^i>°' 'l- 0 ^ (53) j^jlII (jjj 4i!LII 

c LLaj. 3_jj|jJ,| 2 La >■ 1 1 ^yfl <Gia= i ,i JL3j . Lajj (180) jJj 

ilj_<u*-a Jla (_£jJI ^ySjj-a^l (^jj/LlIII (Oj-!I djj i ,iCq i 1996 jio~yn 

q\S dJJju ' " i j i ] j (_gLSL<j/» »l g i .I II (J_«jla f^yjs 1974 j»Lc j_La 

^jjljjL^tlj I^jL^ jjjj^jJI ip^_uL>. ' alscJ L^j^ i**< * i ^j^-jSLjj-aVI 

. i *m ,>.tl ^-yj jJl^Lj pjSjJI I JLA 

(j_a l_j^t_jjj_j * )ljH£^U iJjjjJaJI (j-oAj (^jl^. w ' ga 1 1 (^jJI cl^tlu «LuJI 

• jj>tl lylj j^miII Sia-jJ O^^l 
N 1 ** J LiLa j iCjI j I i ii Cj^U) (j^. J-aJ V La ^jSaj-j Ljjl jJLallj 

5 tl lv. , ,.1 j j |X" j_yxl! CjLl^jlII t uL>. (jj-IJj • ( _paj^l ^\ LiLiI pj iC_^^£LII 

(_PajjilII iS-j^LUal t _^j t t / - .1 i <tl ;j"a i3_jj| jj,| . - . I U >, 1 1 s LlJI JJLa 
fil ^-i-u iC_t£^SLII ^eJa i (^f^—jjrt-j^jJL 1 ^l^jJI -i^>*J ' t3. ^ ' aaoi ^^^11 (jj-^J 4 

pj i«Lt-aL>. «Ljlj_lL3 LjJ (j^'C**! i ii 0J-#3 . fiUa_jSLa <(^^l^y3)> (^jis CjI^ o ♦**( i a a 

. Jjlj LjJ ,_pajj(iJI IjjJ 

. 1971-j mi illj i_iJbil i^sLJI Sj; 3 Mjjll-j ^Sll jj>tiJI : jLuL^l .u,,i (3) 
. jj^tl j>iJ iti jU ^UI :j^,tlll ^Ul jJiil (4) 
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(J^-Ia (j-aj 4<LajL_aJ1 r* 1 La.AJI ^ ' " ^^L^j 4_»_*_uj£LL1 3j-a_>J1 Otla£.t 

^Ltj.^Li^. /tuklj .<iL>.jJI ajjt (J^Li- c ^- a >fll SLl>JI SJjIjjs <Ll<2jSL! d * '^jj ** 

i4_jjJuJ! (jj Lau^3Je!La »l a Ir <Lul La.aJI Cj^Ls-jJI ^L«Ja jajljja ■ aj 

I gJaJLJa (jlSLol iftLuanJI ( _ ;r 3 -lljlj-JI ^^-^-^ 3-aj!>UI 4jj!j_>J! i nil 

ljr £ LajijJa p i n-r II (jj^-ll <— sLJ^M (j- 0 L&ali. £-a .i_i-uLil (Ji-I-S j-UsjjJ 

jl jijJLJ (jiaJLjJ i n~i i ii U 31 j-U 3Lclj_a (jJI SLaLUs^Li I jut ■"'>! ^» SjJ-^a 

.«iLn.jJI *l_ut ^1 uJu ^ . .. a *tl j^uQJI ^j^* * 

(JULcLjujiLj OqJlUI il£ LgJ £j 1 1 aj La£ .C^iioJI fj ■ a a_] I ajgll (_pajjijJI iJi 
< rr ii ->J,I j j i^i-»o ^fljlr J ^j 1 njl -lljljJI J^LcLa ^ (ja$J (jlj t »l i^inll 

(j-a (JoiaJI 4^LUsLi iSjjJjla (^1 VI (jj *" 1 "" ^ '2 tj j , ,, ^3 j«^jLo-^J Lg-La 
CjLjL^t-i-o ^ la 1 ^o-J C)l i ~w ^oJLI I &j j j ) [j^jQj l_a^ . -ijLJI J 1 ^^^.L-oJI ^LXI 

(Ji-lj <Lcj_Usj_a i4_i_j_lj_a ^ jSI i^aAJI Cj^Ls-jJI ( _ ;r 3 el 1 »UVI |_ , |t- jj 
(J^^j .^Q-flJLj L^_t-a L-alLa I ^SLa_jj ifitljL_u j^H^—*-^ ^JJ- 4 -' 3 it— t-uLil 

I j i a a (<H;j 'LH'tP' j' ^-iLlU- 0 (j-^ CjLij^ miU Lai .4jjL«JI SjijLtl CjIjJLj 
. d ijii i nil ^lj^ dualju) (j a pj 1 L^jljJa^ jjLuj V (_^i>- CjLULo^u ^ La i 
( _ ;r 3 jj£ju j«Jj 1 f. I 1 a a 1 1 Cj^>L>.j (jjs j-JJ^ -> I » La II j<ul CjJJijij Jiilj 
ii_aL>JI jjjJI jjIj_<I/j t^^a-uVI ^L>. jJI ^>J (jjs (jjSJu . ^Lo.^/1 <_ 1 Ir I 
ij'C 1 ntLi ( _ ;r L->J,l Ojj'C 1 njtlj i4^Li!l dJLt^j , j U 1 1 cUj/^j^il Ciljlj cajJIj 

jjlc jJL « I 4Lvj J^L>. 4jLa Jliil Jjj 1 .1 (jJLcj .^gLSJI t_uL>. ^1 

. l995-i_ltSiI S_oLjlJI Sj; LaXI ,^'« 3 nil,, i ^ 3LpJI lyl nni JUuj (5) 
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L_iji_>J.I a J_4->J.I Lg-La i p j i ■■ a 'I J .sljjJI Lfl>jLo.l itLaj-ui a LtlaJ I i— al Lea! 
4_1 j j m-J *j ^ $ >i I 4- 1 '■ ■ I » a I j . ^ » ■ j . ^Jjl j i ntlj jj.^.tl L$_Laj 4^J!lX1j 

: 4LvjJI tfj^J Jj^/I v — 'W^J -Aji- 1 J^-*^i 
: J^a jllais)M - 

(J^3j ^"i o mi a-Cjl a 4jj 1j-3-j-^>. £_la^ i nTLi *j <"■-»- ^ j j| a-p >, t 

; icL_aJI lJu^sjj CjLcLj/ £JjLj (J^LLi^l - 

da * ' ga 1 1 Jut^, 4_La *LU 4p ui-i*aJ w j**' * 1 ^lajj>. 4_La_i_u1^j » p-#-J 

J-a-K-o j^^Js (jj_L$_jj_a^/l L>J » I 1 Cj^L>.j JJLa cJUa Lajii^, (j^Jj 

Jl^ILju iJ ySLjjLLi_ul * i < til ijr ll 4 1 973 (jj-^ <n ) ^ 1 n>) ^ 0 1 

SJi^Lj ^ aSqJ 43l_ui£ j ' JLSj . tLmflJ (JjulII i^ji-o (jr^ M'j-^'j pi »utl 

( 1 68) I j c j_«^*_a jJL ! jjlo iJ^jtlL ^LtllV! (jlr o-i^Lkj -sljij-ll <j-a p a U I 

4 J <i *r 4j^ tij^Lj ^LatlaJI ^tpj titans-! ^J-ajjlXI p g <^> dJJjJj . La^j 

. i_£5 L>-^ 4 Ja jjae 

Ji-lj pi » La 11 Ja_jje-J I tLUlCj pii 4iJli^iilll v!j^L>.jJI JJla J^laJ IjJa-iJ 
jJL JL3j 4 42:1 jUa (_Ji>b SJij^jJ.1 3-ajJaVl pljiei^l (jJI isLUs'^Li I jut 

v2j|_L>.j <r.Tj ir-if jlsj . 3 j If i_oJl (87) JjjjtJ.1 L^J^. ^,111 pUJaJI <_ .lr jjlc 

^^lc LLaLnIa ( _ ;r 3 L^JjLuj < _ ;r IiJI iJ1iLl>.^JI I gxic ( _ ;r 3 jlSlj — I i a a 1 1 jljj 

( _ ;r jtj , /-i\l A II jj^i j_uSL!l I j *<* ' a I jjr-lll 4 <nU^/l I JLC Laj^ . (_psjVI 

.L^LJ^L, 2u_LiJ1 d^iJaVl 
al at-LaJI (J-j-ua jJL) Lt£Lj_aL_L)J l_jji_i_ui (jjJL.Jb 1j_)L£^ JL^S O-t-t^^-coJ 1 Lai 
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ij_j_aj Cjj-jJLu/ "LjjIjJi! ' " 1 1 La >■ 1 1 jljjjJLJ i(_£jj>.^/l ^j^alllj t_)!j_JoJ!j 
e^jl£ ^^1 i4^j_>JI 4_ul j i(Progress) «<j^j^>.jij_]>> g I i^aAJI Cjl_L>.Li/ 2 ta ■ 

.^jl ^ill aJJt 4laL>. 4jjI J_tl 4laj>J,Li ja^eibJ j^s-Tj (j^>- cTV (j 1 LaJ 
jj-C Ij^l£ ■ allied V iS-p-iiaj i abtlaJI (<ul jja tji JjLJI jLZk:VI j 
Ji£.l ^ill (jSJ . (jui^LsJ. I i£-LiaJI <_S^to-l (jjjj-^ 45^J ''^•dj- 0 ^' 

. l$] oIjuji jyiiyj cjU^ioj 

«Loj£VI j_l3jjJ 'tl^'lj ' "J L^'^i JtS^J^ C^l J ^ "** *L><->I (j-oj 

j_jtjjGj i3 ijri i .itl (Ji-lj 4c!jjJ! 3 Ij ( uj I <i i» j .3JL>.jJI (J^ii- W^j^ t^'^' 

. L$_La ( til JjSL^-l ^ JLselLuil i?jLcL> . " <M , 

iUmJI^ 4ut jjJI- 

4-aUa! ( _ ;r 3 j A alll £-a i » I i ea a 1 1 ( _ ;r 3 ilcljjJI dlU i c ( _ ;r 3 j-iSLoIlJ! jjj 
jj'sii'tl . 3jj! jdl CjLLuJ.1 Cj^L>.j JJLa jl jdalj i4_uLUaji!l CjIj h »"i i nU 

^■Ljo'^ jljLc:^' J? CjI U -»J.I i»l i^i ii II (j li m 4-C.ljjJI ^ 

jJj^jo jjlU ia ,j-a liLuLiai!! CjIj m"i i uXI f^S icljjl! 3jLjJU>- MJLjJa 
(j^a 3j_Lj(_a ilal j i* ml q] tiJJj .dLiia-aJI jljj aLtlaJ 3_u^iiILi (jjljJI 

d La i ol ^o_) I j 3> ^j-a <LalS[j tiJLlo ^L) ^j^aSLu-o t»i t^a-flJI 4jr 5 Cj1j1j-tia_>J1 

\l . ^TtoA ^_Ua^X1 ^ji i (_iL>. (jyJlj « s 1 LgaAll i_d^oSLa jt ifiLuLtia^JI Cjl_L>.LiJI 

jl ^ j SI i ea all CjIj m" i nil ^1 3Ll>JI CjLajia Jii j-iSLojJI (jla iCcu 
jj_a ^jLIia «lj-C. (j-a i j_jj_ll dJjjiaJI cLuLUa^JI Cj^L>.jJ! 

. ^^IjtII «LujiLuiV| j_i^sI_l«JI j^l jjj '"'Ijlj JajJI 
t_jjL*jJI CjjjLkjj i<LaJl3&ja jijj gaj » I i a a 1 1 ( _ ;r 3 3x.ljjJLi j-iSLojJI IjU jLaJj 
Ji^->JI tfj-fli j«-flil (j-aj . AjILjjlSojjJIj 4jSLjj_a^/l »l i a all Cj^>L>.j ( _ ;r 3 I j^j^-»"t 
.4_ul_tia^J| (_3^jJaU CjljLtlll JJJ-i 4_ailijt_a ^l^-il ^j^jjju 
5LlC jl ^ 4aL>JI jj jull J-tiaj 6^ i^L&L^ol SjLc jitil JL3 J 

.JjLJI (6) 



gjjxJI (jJI jniiill pjl&O 



oLlUI jjjj <_>aj«-l oLulj-ul J q uU Ci-r i i ^ ij ii_JjL*_JI Oj^Laj *u .Ol JJjJu 
d » i i"iU JjiLsJlLi Ltjajjj £-a i3-JjJ (j iU^I J-i ' ^ j ' ' Cj^L>.jJ! * l_o 1 

^VjLJI jj ju cj! j '<" ( ill jl 1 1 a 1 1 I jut jtao jloJj . Ltjjil! 2-aj^UI j_i^I_L«JLi 

. (jruSLjj-a^/lj C^-i-i^j mil 3j)JiJi_Lo Cj)^L>-j (J!^i- " ^J.' 'J Si I J ps-IaLiiaJlj 

fiLcljj (j^-JLjLxJ «Lxjj-jlJI <JjjJI (j^JU £yz t JLLa £}<J^jz ^ JLJ j' ci^ 

^jl£j . 43^L>.j ^JL>.| 4jr 5 g.1 La.all t_d ^SLo 4jr 5 Lgi o a* (3-u-ii <jr*H p-LaLi-LaJI Ju 
^3 - I . a a 1 1 ^1 cJ-i iijlj 1 1 i iuS 20 (Ji-l-5 p la I i La 3j ju <j-u!>Lo 9 £-taj pu JU5 
SJL>.j i ^ xSI La-all CjIcLkjI/^I jujLj 4-<j/Ij.S (_psjJLi iuJj£jU Cj^L>.j (_JJL>.I 

(jl JJu SjLc uJjSLU Sj)^£. Juu jjj-JI C^jj JlSj . I fljlr oj>" 
^Llj ( _ ;r £ ii La La (jL3jj_i (<s-^-i-a i_JLLa ,]£!! w La c \ j ilcljj i_JLLa jj-U^La 4 
^_*3_Lj (jj-^>* tilJjjj ' 1 1 tjj Laj (j-* 3 ■ J ' l/-?* u 'Jl9 ' ^ ' ^a * i Lst^lLcljj 

p. I La-all CjLtc_)L) < )l i Mill CiLal tj" ifrl Jajj ^JU 

CjLa-3j ujILlA ijil La-all CiLjl j ilt 4-LC.IjjJI t_!jLa_l!l JLx-a ( _ ;r 3 

. L^jJI ajLJu^l jJu*u 4-ujju>u 

((JiUUt l/«^U «jai- 

i»La .(L^uLj) 3-lSLjjjiVI -I ■^■^'1 SJL^J 2ujLi1I dj^tJI j^l j^o jo.! ^ 

(jjj^sLj (Ji.1 J) (SjjjJuJI) p Lai o tall j La- Mil (j-a Sj-jJLt-a 5^ j se mi 

(_3^j_LaJ SJjLxjj i_3jjJa ( _ ;r 3 SLi^o S^J-^ J-»^aj it— aLiLSJI i ll j" i h^LJI (j-o 

i lLb pjj l_A^_4-J (jl p^J J^LLS iS^j'r Mill (j^iSlj-j ^1 oU II ^IjJ « »l La-all 

.(j^-jLjJI j«JL«JI tjf£. L^-Ij-»j jjLjj j«J L^j I mj| 

iS-jjLc Cj_ilji (J_i i ^ j * j La ( _ ;r ^ 4_<j/jjJi-a Sj j -r mi 1 1 jjjuj. (jSij pjj 

j-t-aLutll m^^_>o 4_ijLi_l^ (J_jJL?e_a 4_l3 OcJtxaj t^J)^**( i n a (j»o La^IjLC JUilu-uJJ 

t^J)^**( i n U (j-* ^J-jL-Ii =>^JL t <■ L3e-t-ti (jji^. 3j-j-i_i-a 4-3e-Laja ij-^utjj .^_4-LU 4_aj^UI 

c-xjLs. cWJ-^ 3 (j-^ (J^'^l t Qj j se mi 1 1 tr^- ^-*-"JJ 

* ^ JJ^^-*^^ O a ' ' ^ rt ' 
Ju i n^jl (j-iLJ jLc. CjLui^ (jjiLjill Sj^>.| (jji j^LJI (jji^ »l tt-Ltll J-Laj JU5j 
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Sj!j_>J! cjL>.jj (jjjLl2J c^uLilj .cjLlII! Lglaj L ( _ ;r lll O^-? - 1 "^j^lj U5i>^-" 
iij j t- ui II (jjj (.^-Lc l>J^j c-^' 'S-sLjj-II ^j-j>-t uO-^' ^j-d^'j '^i>^j^'j 

* 1 "*"'.' ' 'Ajli'dJ' ^^j5 Lr^ 4_uLii3 4-i£.ljj 4jj_>>j M^xb Q^jSLjj_aVI ^Ls 
1 I -» LaJlj ' " « I La-j-aJtlj CjLjLjlII ( _ ;r 3 SLpJI i_3^jJa ( _^Lso 'LiS^J <— SjjJi 

J ■ -■» seJ ti^iitj <LaJgjm 4j!LuJ! i_Sj(j_taJI oJUfc ( _ ;r 3 L$jj£.jjj (jP-!l CjLjLiJlJIj 

i^jj 1 mint j»j^UI (j^ja- 1 n^VI jo-i (jjJUiliLj I jjL?} • dtj-^ J tVi 1 1 

r I flJ^V I Jj 2 sejj cr^~ L ^- S J •Cr^J^*^' d "*" ' "J ^'jj' (j-* 5 ^^f^l cLalLaj La 

jlsj .4_lj*.jL>. qJjs (_gLi ljj^3-y o' oj- 5 ^i>7-^' «Lul ^o-^-al <UI ^IjJI 

jojJ LI (JjLxjs ijiLLa (J-SLiJ r I iaAJ I ( _ ;r 3 Jj S (^,23 J I J »" i nVI jLUI dJJj) 
«Lu I i j a ljj-i S- 4 *^ "^Liill '-^^ . CjLlIIIj (jLcuj^l i(_p3j^/l ( -J ^Lc 

^1 jJLlI jjl u^q £jja Ij, ) ta^a t uL>. ^Jl . j^psj^/l ^ >;r Lc 3l_j_>JI J^-t-a 

(jt^a- 1 n^VI JJUso (JLnAII ,_5-<iJI 4jLa njl^pJIj q\-lmj^J <U-uiIJIj 

1 ii^l (j-iLj (j-a i>Lj^L>. >Luj ojjiI! ^j^LII s.\ JjlII j_i^sLi^. J n" 1 uj CjLiIIIj 

i4^ljjl (j-o Qrt- a- 1 . i ^ Vl jLc LUaji jjlUj 
. IjL^j (j 11 n i" i l l 

(jLtaj^^J JbV 1 1^3? 1 ssLiiaAII l-i^J' CjLaaJo 

1 IajJI CjjJiLi CjLlIII ' _i j 1 aj (_^<JI ii^JbJI £ Lj-«^ 3^Ljj (j-o =lS_»_iJ1 »l h Ir (j- 1 ^ 

. I g-tlc cjLlIII «L^ILiLi i(_psjVI (-;r Lc. SLpJI «Li^ (j^tjij I jut q"^ 
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w 1 c fit_j_il_iiJ1 SLiJtU ^jj -»- « i« I ^9j-3 Lj->J 1 » ^j^J p ' gaj ( _p3J^1 

»l i a all ( _ ;r 3 CjljljLa 

fiLcljjjJI _}LoIi£.1 Q^SLij *^j3-J1 CjI i u ( u 2 ifiL^Li_a r ^Lj^u 4_j_oj»_a ^t_Ual 

CiLcayi i ii <ii I j ie »" < nVlj J j i LjJ, I <lc!jj LojLs I j 

Li^ .CjLtlll 4_aj^U1 4_u1 JjlII j-i-al_L*JL] dtinifl ^JjJL^t^j 5^ a \ a a Sj-u^ 

JjjJi^tlJ ^j^UI s j ■ ga II j-jj9o1l! i L&jJI (j u o '"itl 4 » Mil jj-uSLjlj (J;jj>.| 3j-^>. I O-aLs 
■"■I »jg h^jjs-I Sj $y\ ^jJI I j-A .CjLjJJI <La- . h'iV Uj'ljj K II JjfLilII 

£-jj-j^M j_«_Ll j«-j}LU ^Liil >I^JI t-kjuZZj 3j!j_>J! CjLj-jJ i U 1 1 ( _ ;r i£. 

.4^l^_illj <Jli I a 1 1) ' ea >i 1 1 3jLL>JLI 

ijjlsj^/l i-j-iIjj ^'ji j-^'j-" c?^' '3-2jSjJI «Lo.^/I -s^j-j ^Jlc 

'O - * ~*~JL)**'»*^ J ' a J~ a j" C*^ (jj-*-"Lj-"^I (J-aLatJI ijr A L$j^ . L^aL_u_a JLitlu ^jy^Ilj 
C - ^ (j-^a-^'n itl j i a t£ j^Ijjjj .CjLtlll b^L>. (j-a Ij-fJ^ (_g jJI 

3 J tj < u j? 1 iiaLUaV 4j*_uj jl i r' •< \-$Jl£ 2jj i^ajJI jljJil (Jirtll 4j*_uj 

iiLuLUiiJI CjLuj_>JL1 CjLu ^ JjLu_o ^_^JI ^JjJLtkXI ^jj Lga£ 4_j_Ll>.jj-uj j! 

. 3_uu»J,l j^l jjj V jJa (_g jJ! (_gjL«JI <j^ji_)_ui]l (jjs Vju 

jjJLjJ! 4_l3 Oj-Jsj (_gjJ! mXI Cr^' C^l 4^Lj/ OtJ-y LoJLi^. 

J-jIj i .i tl (J-SjG i— <-« i - LUaj! S_uiL>JI JJa .JjJUJ.! ^ 

^-4-1 4_u_uLi_ut 4_iLi^ ^jr^3 i^jLaJJ ^^Jj' (jrH (J^- 4 ^-^^ CjLjLtlll ^jLfl-u-u 
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4-l3L^ CjLaia j_ja _jj (j-o I i JjV i " 1 1 J j « i a 1 1 l_JL*jJ! d 1 1 ill i ii (j^J 

jn «i uJI «^u3 cL>.^3 4 i n^Lc L-s1j-« ^1 JLa-**i i nl t^j ii tj uill ijjla L^JLq (J^*^- 1 

JU>.^J (j^Lflj jj ir-i"l Jljs. i ( _ ? SLjj_a^/l JLpJ! ^t-i i"i JLSj 

. jUi!! 

.S_uljJLll jljll 3x.l i ir^i 1 ^ <a i»l (j-o i » I ■ V. A 1 1 
^j^J 3^"^ '(JL^Xl I (jr^ d- 4 ^ ^-^i d)^-*' o' l - l tJ j * • -iljj-I 

»1 o Ir L#j ^- J >— ^ • i Lta j-l*_*HJ1 Cil ii" Mil 4_ljLst_o ^ Ir 

(_gjl_«J! JjLpJ! 4_<j/!j J_i ^J-2j icUSjj-a^M « LiLjJ_i! )) 4_«-aL>. 
CjLiLti!! t>JJb \q~ i n" La jl J_ia 43jjtl i jj^'j J— p L»l i tall (j^s 
ij^-zr i n^VI jLc jj-a L^_s!jjt ^ jl J-iLoj . (j^-jj^LlI Jj i n^t ijr 1 ^ j^" Lh* 

.3 ^h-^l 3_ujiMl oVL>JI ^ 
I j j a " j « j ^^-lll i ajjt^tl ^^UtU i Igl'Vlj i aj^Utl (Simulators) 

«L<j/Li)) 4j$jj_aVl g I Ja-a]| 3Jl£j . 1991 j-uia^j (_yaa »l 1^3 all jljj 

i ^^3tD^ ^ V se-L(3 ijr a Oji i<~>j 4 q V i^t 4_o*L>.j L^ls&jq tj^ ^J—? 0 
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0_><J i(J— ±3 (j_a I i se i <•> j I l_a£ nj-tLaL^ <j-(-aLc 4 j i^-ij^/1 4_Ls.jJ! DjJt O-al J 

^Lfljjl J-iLtJ La \jlja 25 I U a ^\ jj tSjjjtlJI ^J^ta i^L>.jJ! Sj^JIj 
^L_La i ^ J _Al_tia_i ^j-cl i <^> jj>. L^j £_u-a JL9j tjjjljla «L*_u_u (JJ)^*^ 0 c 
(j_a £jj (3800) (j-Lc p-gjjLso «lj-^>-i (j-a Lgli-lj-l jljj-!l (jSLajjJ i^^jVI 
i ( _ 7 £L>JU ! jut (Ji-I J SLpJI JLlS (jlr p gjl fljV 3-ajV 'Sjj! ^-LVj S_ul_ij (J5I ■ -»'<» 
LajL^s Lul jlc. LaLtaj »l nUtl J-Jjlj • 4j>-jL>. (j-a p^J CjIj! JLal (_£ I Jjj^j OJ- 5 
A K p_&j , g I *>>At1 ^JLc 1 4jr b 4_jJLjJL>J1 p^3^L>.j f I <>.Atl _}1jj 

iil ^ j i ti] ^Lvu ( _ ;r Lcj . CjLjLiII! (JjI i -■'■» p Iaj-^La ! jjj Jj jLi 

. A^ujjj-ijJj d *C j i"i j-j^. (_^L>J,! £jL>- ' " ' I N 1 1 <>J-& I j I S u (jij 
4_>JL*-U I ft-g-lj! ^LaLjoI tiJLLa (jL^ i^a-flj I 3-jJU.a JUca ^jaj 

. 4^L^i^-jjj_Lflj'l 4->JL«J,l jjt ^LU! oLjoVIj i 4-^jJa-uJ I 
ijjLa->J!j Ljj_uSLJ! (jjs ^jj- 1 ' j*l JLsej i »l ( _ ;r 3 4-^jJj-l ; lJ! <L>JL«Jk! JlLaluj 
(Jjjtlilia I j t *J I J**'^ *"' ! J-^J ,>.^t1 ^J^LcHj ^ySLI j-LaAJ! jj-a Jj'j 

cJlj Laj i Jju J-*jSLj pj JLsJ,! ^ j»J-2i!l q] JLu .SjlsLi CjL^jjs (jJI 

4 3Jl>. ' L^aJI j_it lJ^ (j-a JLiV 4_jV i ^^>*J 

CjLlLsjiJI iJJUk J-^J • d 1 * *° I Jj ' a "*" ^ I'CL^JLta sLSjjJa SijjJl 

SjLil^VI ^ylc J-ajtj ! jjt (^JJ SLaLUs^LLa .pUUtl « ^ . U V 

. L^-La q I sell II LiLoj jj-* 

<Lj-L< c j . - <\l . A 1 1 4_2jjJaj pjla ^^Li^i^-jjj-Lill «L>JLiti! Lai 

Sj_jJU>- 2-Ja-Ua-C jlj_a i. i j SjLclj 1 I J ^ (jJJ >Laij(J! Jl ^J(_l3 ipieij 
J^l jJU3 L^J JU-u£l ^Jij-" i iij jl i(_LaL^ j^lC Ui^ j3 jl . L^-La 

.4joLlI! CjL^jJII Jj'C mi" dJJj JUlj <U pJJJ t U^ s T 1 "^Jll (j -0 

(j-a j^u^ (j^l jLljo I j ...A. 4jlajiJI (j^Jj ' I JJ a J^>- JJ cH^' Cj Lu/Jj_LflJ ! J 

(j_a JjLl!! jLajJ! jj] La^ .Sjlj^aJ! CjL>-jj ^Lijjl I j lc pja-bj 2^1 Utl 
4_La 3jLfljj_uV1 (Jjt^t_l Lx-a ijjlaLa^^l ^* 1 ^jLlJjJ! ^Jj-^J i^jljIo^VI 
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(j^jjiLI^ 3 a^U j_^l_L«JI j! La£ . Sbola 4jvj j 300 {y> j^JJ Sjlj^JI Sjvjj 

J_«_i 4_La (j^alsej i "~j icLU i_ijjG (jl (j.jL«Jkl (_yULjl I i gaj I (j£La-ij 
iJ3 _lJ! iJJ _i_u!j-SL11 p J o Leaj (jL^ i3j_Lua2j| j 3j£LtX1 f \ LgaAJl Cj^L>.j (J^L>. 

jljjJ! jj-a-J 4jjlj_i i ( _ ;t jj/j£L!I j&jLs (Jjxj ^ 1 1 'A LtaAll -iljj ^ jj^** (_>^iaj 

. 1 ^_al_u jl 1 ^>.^"1 1 njj ^aLuo> I 
4_Lloj_o (jljj-i ^Lul (j-a CjLa_Lbtjj ^ c^jISL^ ^3-^ 

. LjLo* I (J n 0 uJI £ I ^ a**( 1 \ t i^l ^aSLJI [J^UUJ 

( _ ;r i ^j-i-!! o^'j'— t - L i '5_jj_«_2J! 4_i^jJk! y. . ..j jjl (jljijljj! (jL^ 

<j-u_<J 3-Jj-aJiJI 4j£j_U O^J^" Cr^ Cr^- Wj^ .t_3jja»JI 

. Liaji (jLojslj La-&j L$3j^>-I jjljjjj (jljijljj! jjL^ Jj i^jl-rll ^jjujj^ 
^j_a (j^-s ^s-I iMjjoJa SjJ. JL>.lj ^jlj-J ^^^11 4_uLtiaAJ! Cj^L>.jJ! 

. (O-g-yJ Laj^ j» J-tJ I 

4_aj^>.VLl ^ n i .i -v. J^'jJ' f^Lu (jl (jSL«j ii—ajjSjJI £-J^>j Cr^3 

SJa^a 3 nii i ^ j xtaj V icjVjjJI 4 i uu La Ji-b 2Laj>UI 

jl dJLjIjI I c L!l t_)j-l i-ul iQ-L-Laj-mJI jljj-II J-jjI J^J »l LtaAJl 

^1^**' i *j . 4_ajj>.^Li I JajjJI ^_a t(j d i all 3jL»_i ^J* a 1 La^ 4<L^L»_a ijjl i mi 
(Jl ■ aj| (jl La^ i^l^JI «Li_jSLa fiLLLflj_uJI (j^oSL) ^LoH^VI ^ ^a_iJl JU£, L^a^JI JLjIj 



JjLlIj S^Lcj (J^jil CjLLajjJI OJLA i£JL>.l ^ Jii>-" i ajj 
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^yfl (jjlljcjj i4iL>o 4-ul_La_i£ j_a 4-JI (_2Liia-L3 jlj-JI Lai . si i^aAJI ^1 

o all ^jji^. ^ j laj j & jjlj ( 1 1 -^alJa-J) *LL>.j -iljij L^jj (^^11 LiLo-lII <i t'r>^ 

Cj^Ls-j-II '"■ ILla La jj c j . I j Ja-JI I j I ^jlaj*. (_yJ-JI (j-uLi^/l 

p a-t^J i w S[ jj aVI - 1 i i "II (J_a-«-aj icLlLi^j i nil 3-jjIJlU O I taaJtl j_Li.lj 
j|j(J • '"'N , '~'' a JLl2j_<-uV ^j-lU (_paL>.j_U d i uiu (_paL>.j_a 

. jjJlII oljlj^l 5l^/IjjJ ^jLajSLII JjLeiLI ♦^•-^jt 

• fl-JaJD ( _ ;r 3 Lj-al JLy" i nl (jSLa-l i4lLua (jiLajs jJ^S .iljjjJJ j^l jjj (jL^ La£ 

^^41-4 

p j i .. Al i ) I ^1 J Ti i nj (jl al ikulll -lljlj ' "J iCJ^Ls-jJ! JJ^a (J^iaj La J_t£. 

(jjiLi^l 4_aJLa-"i i ii U (jjij^Li! ■ la a >■ i J tijjjj CjIjj^ (jt^ ^- l£>**' 

. i f 1 j**i i h^LaJI ^j_a 

SjJULLa A ^» CjVjj iSj£LJk! Cj^Ls-jJLI «LUiflJ! -iljj ^ Jlir" i nl jlSJj 
( _ ;r S_!j . el lia-aJI CjI_cI_«_<I/J p j j ^"j i?i_3jJI p^J (jl o^*^ i LajIaJ I 

3 2 i^"i I U 5_2_i1jl1I ai ,^- ,u lii^uvi uj>u <>a ji.jG 

(jl J-»o (JLill J j j i ii (j^Lcj 2 ij I U 1 1 d j ,Utl CjLj/Ll2JI Jj-r i ."ii ip^al i h"vLj 
OtjL£ 4j-_a_aJI (jj-Lc ^jlj-jlj L^_La < ^ • « I I -^oJLI^a-l \ » ^LL^j -^IjJ (j-^^La 

4_1 i^j - ^ L>^" 0 ^ (J~* Cr-^J tp i n -*J1— l 4_S_t-£aIll_a 4«LlL>.I jjl ( j_uJ^LajLl <LLju 

pj^>JI 45ijG (^Ic Jjulj jJI j^al jJI «LU Jji. jj JoLLII ^ ^j-sj-^ jl-J^>- 

3jlj-_>JI i>J_A i_La_o_>J i^j^a-Lil—LlI £ya 4-2-ua £jL>J1 l_Aaa-uSLij 



(J-aju (jH-Jl 4<Lo^jLitiI 4_jl_Laj j-pjLj l_a^_La 4_jJL>.ljJI i ^"'^ Ja (JJ^TiJ 
njjjJI cLfli. 3-ljuJI iJJb j^l jitj . J-il J-J-aj*j CjLcL«jI/V! u n'C r (^i^. 

.tljL&UoVI J£ ^ 2 Mf) I nil Ji-b 2^J^. L#J J^l.i-jj 

j-»aJI j ' "Tl j-i- 

oj>^>.j ?l i a all JjIj 4_j|_aj>. L^jJijLsj i4-2jLjJI 3JjuJI L?^>-lS 

'o^J^' o-'i ^o-^ 3 ,^-* j>2 (_p3jVI ,2^c. LoLti ja^Jj-«J .stjij-!! L^jjjjj 

jl^jJI i 1969 j»Lc ^ <L)f j-i-C. .(j^ri^ll JjjlII 3j_al (^Jl (a^iflj Jj^j 
^^lc ij_a£aj-u jlj-Ia 8 I LtaAJI (j-fljj/ 4jjLc 4jjIi 3Jj-i tljjjl ( _ ;r 3 C^-i-ijaaj-aJI 
j«Jj .(Ji-t jJI (j-a 3 nri i ntl ' ^JJ*^" (jlr IjLalicI -(J^ " i-3^La» 

■ La a i "II Jj^* ^a-Lj ' " H i(_£jGj3 4-i^sL>JI (jjij^LU (j^J 

J^s-lj 4_jjl_«JI ^ ^"^jja. (jjs '0j>^ j»ljULil 3JL>iJ jljjjJt u^jjl! q\ 

S^Li. j_uIjG iLi^l 

.4^3 

<ila j-J^i «3^»JI 4-1 j i 'ij"U ^J-all j2? '5>a Jj^/ SjbJijJI Cjljj^-r'tl 
.CjIjJLI ' lilj ui£ i4^jL_o r* I ' 4_LiAj_o ijr 5 
^1 (jl£La (jja 4^j_r»JI «L(ji L^j iJJLjlaVI jlj|j_L! (jSLaj c-^uLil CjJLa Jl2^ 
.AjtlaLalLa d^C i i"i 4-Lj_& ^jjJ^ ^j^a^j^tlu ^_^-ll 4_j_Udj^I j - 1 J 3> La^ ij^*^ 

S^j_r»JI J-K-ao i4_i^sL>. «Lj_iJ_«_a Cjljjj_i CjI j 4_jJL>.| (jjjGjj jljjjl (jl^J 



->lji>!l 4^j»J 4^. Lit.! 4a.l i n U cali jlsj .4SLlAI! tfjuk i^jUda ,_L>.!j SjuJLa 

. L»j>o LoJ^a 200 jJLu Jjud! Ji-b 

w I c jljlj_JI ujjJljj i4_?j_>JI 4jjj>. (j-o CjL>.jJ i.'i < ii Cjl j 4jSLuLSLui 4^jj>. 

^yfl (j 1 n V"i a (O^-La Oa.lj ->ljlj-ll (j-*- 1 ^ 3 "^Ji <J>^" (3^-" 

Cj^L>.jJI i. ilr I (jSLIj . ->lj|>ll (jjs 4j^Laj £^Lc 4jJI JLu-uJJ i3Jj_Li^lJI jl 
(j-l-CJ i4_tjJaJI i_jjL»_lJI a ' ■ 1 ^Ijrill Q^jjJj jljjJ! (j^ lSJ-^^' 

i." 1 « i<ij JlJU iJULI J n 1 11 .t-jjLstill tfJujJ 4-aj^UI 3jj£>.^/l ^1 Jlir" i ill 

JiTj i 1 ii^M j^><-! 4laL^ 3j^>-l (_gK i id) ( _ ;T SLjj_a^l -1 0 1 nil (J-«-«-o 

<j II 4_La.l j^>JI <_jLJUjlJI j 4-JjVl i-jLaU-o^ 4-aj}UI 2>#>.Vl 

S-aJ^UI ,Utl j_^Li«JI j 4jjJ^I J£ L#j i.~i» i4jJjLu^j <J-«J<-t.l fuls 

»l i^flil jljIj 1985 ^Lc "jTj ^ ' «LUa-iL!l eiljiLa 2JL».j 

r I i^aAJI JjIj . 4l>.j_JI jojaLla ^jjS 4j^Loj ^!>L*J LalSLa iclLLjuLi)) ^ 1 u ij-aJI 

' d j t-LaJI /"»l . oLuill ^1jj>*I 4jr b «QjjL*_4_i LaKLq 0 1 < n (jliaL u» ^^jjlII 

U£ 

j»l jielo-ul »l 1 SaaJI -ilj(_) Mj^" ' 1 99 I « Lu-ajJj^i) ijj jSLU 4l>.j (Jj^J 

^Ijj>.I (jyl^. t— ujjd^ i^jL-oJ^/l p i n~w ^JjL^j 4_j_a^ ^£J-LUJ 4_o*Ijj>* Cjljjl 

( _ ;r 3 (jlj_iiaJI j-jjLj 1 1 gftse s I 1 a a 1 1 »l t>\r (_L«-<I/ (j^jJI d JJ-°^' (j -3 

Sjji^ (j-Lc' r ' <><Jt| < i~il j_uGj 1 jl^jJLI a A 1 hLuJI SjjJiJI - I ■ ViAtl 

.t-jLsoVI 

o-i^j 1 nil 1 JLjJ.1 I jut ^ 3j£LII 3j-lLJI t_jjL*l!l 4jLa diljJj 
L^jlj_iii jju i« LuiilLs)) (_,Jj^l S-lLo^j 1 nil A i^aAJI SjjIj (jlj^ jlSjj 1 1963 j»Lc 

jUa iulJljjVjS-u)) s I LtaAll jCilj (^r^Lc i4^.Lj/ (71) SjLa » I < V. A 1 1 
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(jL>._jjJI j-Usj jlsj . (95) SjJ. 1962 SJLLj/ 31a. j ^ I gLja 

w I c r I Lta-aJ I j-jjLj 3-3j-«-t. I 1 J 3- I jj J-tJ iSJj^Ja 3jLa ^ j-LaJI ase all O. 

(^Jl (LjKi.r.j^i,,) SllLu^jjJ! >LbJ! SjiSIj <„-.?IU! 1985 ^ 

LUb O-ujoi L#jl dJJj Jjlj i4jj_<jJLi 3_ijL^tlII i.'inlr jJii ijj^^jj LTV 

dJj£LJJ <tU-j ^ (jjJtjIj Q5jSLjjjiVI (jiUl 1992 ^Ic ^ <jSL! 

' - n lcs-3j-lU iSj^^jJI CjLj1^_j^>. ' '.V^*""" (1)^-*! t -^P* 4_lLsjl11 4_jj^?eI1J! 

^o_AjL>.t £jjj^>*] -iljj <l i n (j-* ^ji^SLjj ^IsLLs ^jji^. 1 1 rt * ^jj^- 1 ^! 

4jLiJ 7000 - 
.4_u-£iie_A 3 Ja-iJ 30 - 

t4_jj i^i i T1 L^jJ^_u_u^JLj J) 1 «jj cLiiltie_o 4jj^>o ( I 9) I ^-ilc Ojjj>. t Jl9j 

, « ^ 1 tia 1 

j t^'tl Sj^j-Js jj^- (Patricia Santy) d^yluL-j LJlupL)) 5_jSLjj-xV1 cjL^ \ , <i\\ 



2^16 



<J^L>. _}1j)jJLJ c1)JlJ>0 (jl j^^X-I (jy^-M i((4_U_u_L>J! CjljJ^jJ!)) ijr ll t^l ffrVI (^JLJ 

f. I Lta-fl-1 1 J-jIj (_f J-jIj . L^J^L>. CjLLsjj CjJ-so V (jis- i<l>.jJI ^^51 i nill 
SbicjjJ.! ^LL jL iLjIj (Michael Collins) «j_LJj£ J-uUt-La)) (JjLJI 

(jj U (jljjS-j logic ciryjl i>Lju ^>j'j J^j £ *-*dj' o- 3 ui^-y o' o^^? 

. ^4JLl2jo ' _i « i aj Ij-A (jl^ (jlj i^ljjJLi 



(7) Time : July 18. 1985, P. 75. 
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"3 JJ *° ^ ' fl-uiSIX* ■■ a)) 4_i£_jj_a^M g| ijri i nil 

3 Ij^imII . 1996 j j o i o 4 t (Path Finder) 

j [Sic (j-a i_iJGj <_Sauj/ 4j! Jj^ ' (JjJa i ul ( _ ;r 3 *LuL\J! 

jj-a 4j3j »l aUtl ^1 J 2 u Ij . 5jJLy"i i ii a 

l_j|_J_!l ( _ ;r -3 I 1 J J II SjLJuVl i-.»y {j\ " I II K(2j 

i LaLc (2 I ) jj i ail 0 jufc ^Ir (j-i^aj i(j^aL>J! 

. 1 976 _o-Jjj j-i-a 
it< ss i tl 4jvL<j/ u \ c j-^Ja JL3 <bl lLLJu 
jLjJLaGj «LaJj(JI iJIjJlj La iSjJ.! tfjuk J^Li- (j-a-Ltll 
isLSj J-^'j LvjjsJa 2 LaieJ i£tJ>U i_al u£j < u\ 

p_Alj . o LegltJl 3 JlJ JL>. 5^3-1 liJJj ijr 3 t^-a Jl^-**i i ii a 
L^JSLaJ pj?e_>JI 3j-jJLt-£5 ^-JJ-^ *3 J 

i^j^t_t-£5 ^j^* i w La it—^oSLJI ^tla i (33^ (J' .^^-^ 
4_jj)j_a jj-a L-$J J-^l ^-*- J J ' ^ ^ 1 j^Lsoj 

JlC j-a a Ll!I jLso^l I JJt f^xkstLjl .} J_>o JUzJj 

< n r„<- I,, a» 3 m n mil o^tj>>j jlSJ >Lt3j . 1997 
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1 o <frJU>.t t^j 1 J J c 4_Jj-l4-i 4_»j_ul_U1 (J-*^* ijr 3 «jJlJLjj3 CjLs» jt ((JjjjJaJl 

^cjjJiI cJL^jj Lgjl LgJjl . 3j_aLj JjLlj 4_l3 < n n Ir jji-Vlj ( _ ;r o jjj 

ij^jlj^Qjjla (460) cUjIa IjL^a cXIm (ji Jju i LaLaj LgJ JlCjII ^ 

^J_jlj>. J_J1 j_o^1 . 4_j_LflJ1 (_^a_jl_i-£l_>J1 <Jli- LJv i i n a J-;i£. ^>*J (jj-^ 

I i Ij^tSj L>.jj3 OJ^U" 1 - 1 " £ *-^i> a ^' sLUaiJI 3Jl£j ;j* i a] 1 I 
'"^j^~*-j^lj ^> J - 0 ^^J J , >.aV1 » Lea-all j LaJLfl ! JLA (jj A , ^ « j 4 jLso^l 

Jet) '"'•'I a * II £_3jJ! J_«_«_a» «L«_L«J! JJa 1 'j J ui 1 1 j»JjJl I j-A 
5 j*U (Pasadena) « L-Lj.5L-uL]>> SjLcLa ^ (Propulsion Laboratory - J.P.L 
JjJLr^o d la >J j) Jj k**' * * ' ' a-naJj CjLcL_u i.'uh i_£JLa (j^l^. < LujjjLjJL^ 5_)Vj ^^yj^ 
L. 1 1 ui jj>JI CjLi/LJu 4j_lLo Sjiil tfJUfc J I jla j<ukjLlaj| OuL^j -("S-^II Cj JL>J! 
lJ ui\ jj Lajl j j flla Ujj *°-* '_' 'j- 1 ^ ijlaJLi £ L-ulU ifuXI £-aj . 4_u jjHSLI V I 
i4l>.jj! ^L? 0 (jr^ (jL&jjJI ttLgAj ntl (j^s L^Jjj^sj 42a->J QjjjSjjj 

idJIij I jut <j-a (<ufclj . LdijlSjLiI ljJUp>-l (^lll P b! Jj-J-SJ 

CjL-aj 1 * a ^ <i ~w j^^j-Lc L_Ajjj2£. (jyJ-Il (JLa^LI 1 JLu_oJO j y «J j j LgaJ I ^jl 

(jjjLjuj i4jjs!j_U jojsLla CjLa-j ir-i oJLju jj 1 a II iJJLik (^Jjl Cjj^Ja LoJLlCJ 

4 < 1 1 11 ^J_a i _ ;r Lc 4JLuL>»j (JJj laj * 1 1 j_iL£ (_£J-11 p JJ rt ^L^t-u ^il^J »1 0 WT1 

^ .1 I < II jL>o^l I JJt, j!j-jl 4jSLjjji^I 4jLcjJI <_4jJL_ul cJa uUJ jj j ui 

(^J! ujjj ^j^"'^ '* o^.j-»-ulj ^^LcVI (JjLij/j (j-^ 

Laj i^tjjJi! (j-l^. 4_LliLjJ! Jo j-j-A <LiajSj i4JL>.jJ! CjI jjaj. (j^. ^ Ij-r 1 iu j«JLl3 
gLaLjT- (j-C j j <" Cj Ua Lt2_*_ol CjJ_>J1 (j,-^ ' - ' a ' *a I J .^L^a «Li ^j SXm 

I I < hi « j J_Ll£ CjL) h ((^JjjJaJI 1 ^ . ,. 4_LLtL-oJ1 Ja 4_Juui Q-3j »**t 1 a] 

La Ijlj . jjjj.1 ^cJa 1 ■■ (Land) « jjjjjj» ji «iiaj><j» (j! ^LlS ^ ^j*^ ' jj^^-'J 

^ La 1 jj *1 jj_u t4j3j 1 1 n aj-ulj 4jJl^-"1 i n a L^j t LjJl>.j Ja j^H cLSjjJa 1 i <<tj ♦**( i J 

(1) News Week : July 14 - 1997. 
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tjj a ' '• SJlX. (JLj-ujI (j-L-djj-fi] 1 (j-a (3 J ' " 1 * a . d -i i a ^ i i i 1 1 (j-UjSLjj-a^l 
t—iljHaV! 4-2jjJo <j^ • ji>^' <jj>^ J - ^"^' I J i 3j_AjJ! I 3 Ltajj ilaj-A 

(ji^ri-*. j&ij SjjJ (-;r a J . Cjlj_a 3jLC t_i£a£J! Jo^- (jljj jJ! (j^^- J-aH«3 Oul^ 

. ^La-uiJ 1 ^j-Lc 4_Lu2_ljjJ 1 (j_a < a d ( ) zj-^- ^-<-"_) $ I ■ ^ j mi ^ 
, d ^ w U ! I £JL& ^jx. Lal_a_i i—oJlo-! (i j J_LlS CjLi» d L±a • all d 1 1 n r Tl— i La J^SLI 

(Cape Canaveral) «(Jlj a jl £ 3 jx.La (j_a 3 nn . ..II emails? jl Jl*j - 

. - , . U j i jjJ-U 4a J ^"i i ,i a }LjLa Ijl i, i a djjiej! i 1996 j j n i n_Q 4 ^ 

'"■ j~ II LbJlJ-CJ . 'l-Jj-a i." i *»■ j « . — > T (_^>- J-" 1 ^^ O^t!-^ 0 (460) L^JaJa 3.al ma 

( 1 2880) jjli (^.Lc i.-. -ryA JL3 a Mi^mtl c^jl£ .(Cruise) Jj^LLJiV! 3JL>- jjj 
J^a a , U >, 1 1 » 5 ) (jy^>* d «*^a a (37) c*o2jj 4j-oj>.^M c_^o£LJ1 ^rj^ 

^. j" U i— ij I < nVl jL£ l_o^ it_i£j£L!l (Jj^s- 4 Mii i "tl u' UjAi d x ^° ' " 

,-,ljU^ cj_J Bj^uLia 4-jjLd-uiJI g3> J jJia ic\JL)Li_aj1 cL-b-iJI ^j a i 1 d 1 1 u ilL) 

0_>L£ ii La S 3 (j-^^- 5 (J " n *-J «Ja->JI» J-^J d ' (32) w ■ a a J-t-ij - 
Jjji- jJ! ^Jl Jjj t^-la ■ "tl (jj: Ij^a jlj^ ( I 29) Jju ^^ic i.~i-r 1 1^} Ji^ 3 iiii nil 
Sjjlj^tll £j a "3^J \ >> 1 ^**. ^ i ^ ^ l^« < (J^ d Laje Ul J & J ^JJ ^ ^ 

. (Heat Shield) 

ditjij ij^La ijJu^ (9 , 6) 4iLca^ K( JajJI » sLLajJ (j-a ^<"^ja \ J^a - 

( _ ;r ^cjjjGjl t_jljHaVI ^ascul i^LliiVI ( _ ;r a L^jjjs. Jjs f_y£ 4lAa (cjojI/Ijj) 4iLiA 
( _ ;r al jJI ^jJlJI (j-a (^alielll j<u i5_ulj (20) JiJLJJ .t-i^jSLII , „ ( j_a ^jL^JI 

. I J I JLl»J 4jajLflj 3jlj^>JI (j-a 

^gjJ I -(Lander) (iJajj^tl ji-l ».U-wtl« 3 LaaJ ,j_a 4-uLi (80) J.^ - 

La^ . L^jJI IJJuhlA (^Lo* (j-° w ^i '**' *~J^ Le3U3>.^ 1 «4JLiAi gJl B ^C-i-ul d Ac ^itaJu-ti 

^la i ■■ (^Jl 4i)l i nil (J-ij- i n" ^ t 3 nii i nlLi (^jdl lSjI^Ij-II ^LajjVI JLC fjiJ 
(I ,61) (jJI (6,44) (j-a LcajjjG ^^-a^LlllI (^ Sji-I juia j OuKj ii_>£jSLII 
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t^c-La uiJl (90) JlJlj ^1^:^ i« jj_ujJ1 )) d Us -».t ^j-o (jl ^3 (8) (J-J-3 - 

t^eJa-uiJlj ^LLajjVl jj-* 
j j-l-o (71 ,6) (j—J^i JlJL_i ^ If j t«Ja >J| » 5 U^t ^ j| j_j (4) J_jj9 - 
dun, ntl 0?JLi ijJ^UajV! ^ dii „<tt1 j_3jd1 j_t-a oljU ij^La (30 , 5) 

^jj>. i jj-uLj^l file j_<jj5e_a ^jJI ^LlIsVLj ifibLjj^/l L^-j-iI j^>» (j-* * <-jL>. (J£^ (jj-Q^-i 

JLSj ' 1 «LajLj^s a I i a I (jr^- |J < »**' I 4_lLL_o]| SJlcLiJI Jilfl-i 

OuJLs-J . "tcL^JI j^yfl 'j-" 1 i (38 , 6) ^e-ta i all <Lu±jz^\-a JulC Jo 3J4JI <1cj_<j/ 
(jJJ i^Ja mil Cr^' Cr'l ^-"'-^-^j' 25^15 i«LLaj>JI» ^ jj 1 C jlj Sj i jj^3 

^jjjI—l^^/I «Lc^_*jj?e_a ^LUdjI '"'j aj 1 til LoJjljj . L^3j-^>.t 4_Lloj_u]I j3Lu q] 

ij^glaJI f_y£ jjj ijcjjj.1 joJL«J. SjjUl j j La II CjI Jb L0JL0CJ . (JjjLj^VI jj-u 
L^JlSLIj i^La_L!l j-il^J (jj-ljl tfJ-A OuL£ JLai g I J « 1 all 4jljLlU jo^Uo (jjujjj 
. -<l t;%--t tl j^ClSjj .JjjJo J 1 ill 1 na (j^s ^j^/l «LaLr»JI VI Jilfl-i V OuL£ 

»l qlaJI jjjLj/I , ... ilj i«Li^ljJ.I (jlj ^j-ill uliLa-j ir-i oJLkjj i_^jILtl 

2 nrii.ill ijijj LaJLic 3_L«jti jii^I JJJAJ 3-jJLjJI .-.IjU-Ltl jjV .^LaijJI I jut «.tjl 

. L^j 4JajJll ^L^J.1 j-jjjJj 1^ 
k (( j_jj_LiJI 1 ^ "X", , ,. ^« 4 1 ntl . - , ta ■ a i_gj.II j-Sjll ^1 <iUII jLo-l 

(jj)_)j>.Ij i»l LeaAll »l g Ir jj-a i— ijLflJ jLlo-VI I JJt ijj_pjl/l JU5j . dJLlLj 4^JU 
,3 J ' " ij?-^^ JJ LtaJ I i_sVT w I c dJJ!i t j- J ^ t -' a - L ' K - a * ^^-^-575-?'^^ »l 0 Ir {j*a 
{'] I "1 I 1 j 1 » i4-£jLjJI i_iI^j^/I Lkj^j Jijj (_y^II Cj!>L>-j-II (j-o L^J-»a> 

«b-aL>.j islSjLjJI t_il^jVI Ltj^j jjj (_yj-II cj^L>.jJI (j^ 1 I ^"t^ ^"tl {j^l] 
.«2 j I jJSLjQ)) I" ijii 1 11 I j-.Uy.tl ( _ ;r lll dJJj 
i(Mars Valley) «^tjjJi.l ^jIjd j<uj/I J-«-9o 2 ala i " ^^sz. joj^jLlo-I £2j jlIIj 



252 



ij j X Jlj>. ^1 I j -> U , „ f |jT.„| ^ *Lsl«J! ji^Ij li^o. i (Ares Vallis) j! 
L&jijj>.j ^j-^- 1 cjl Sj-JLt-a jj~» . ^>t1 jj^ i _ ;y l^ L^jI j T l > .Ij 

lj_& (jl £)j_j^>.j_Jj_j_>JI J a-ui 'j .«LLloj_oJ1 L^Lj_r»o (^^11 5j\^3»V I ^Jj* i"i" 

J.n i id i i .I (3) j (I , 5) <j^°j 'J-'- 0 ^ «(_gj!^J!» 

*^J-i l_jj_u_o (jLbjIa 4_aL^_ua ^Jii-a ^3 ^jLc (jL^jIa 

ijflnV UI ^.sljJI Ij_a> (jJI oJLajG ^pJI tfLJ.! ^a^- o' *UJL«J! jJ-2jj 

. j^paj^/l Cjlj-iJtj (j-* tcL>.l i n U Sj j j^ 
^j_uajj 0jj3 CjLioLio (jj-^ ' ^ ^**' U ( j_ujj LtiajJ 1 < - *j j la Juilj 

l( jjjukLixi! (CNN) ^uSLj^VI 5ulUJ! jLi-Vl 2SLoi c^l^j . ^Ldl * L^l 

.j_«j>.VI i_*£j£L!l iJi^S 4httuM 4^j_>J Sj-lLU ' " ' I JJ k*~ 1 1 ijjpLja.S aJ 
t. il«) ^jljjLi jj-ujj LtiaHl 1 jjusjj iJaj-i^JI £-^9j-a (Jj^>* JJ iaJ 1 dul^j 

^ i j a uiJI jj3j_a (j_o 4jj_2_o (j-^ J-$^ • lS-^^J-^J <Jjj^' ^ 

i«jijj>.jj «.L«1«JI £j£ jLSj .(Squarish) ^1 Tr-iVI (j^-Lij i JSLAII j-J-ala J-^- 
till j (j-a j<uk^/l (jSLIj . 4jy>. Lx-« J^l (j^'Ai i Lstjualj j j laj (jl^ *— 

CjU JJ-iJ i3j-L4_4 pi ^ uU <Lsfcla-m ^ > ^ r i^. j iVin Oul^J i2_jj3l £j i n*C" (j^J jQ-J d-jl 
(_^i^3 ! j^tjo ! jl i JJJ^>- ^(jrJJ' i— al uuSl (jrl^ »l flUtl Jj^. J^J . sLUiaLc. 

Sj j< i o «5_)j-C)) cLLl^j_oJ1 jIj^ J " *j J La 1 d_ujjj-fl_LbJ1 jj ■ a H djl j-^ 

,3j^ CjJj ij«j*->>JI 
i_4jtK jJljj Oul^ L^j t (0-C.J i t^t'ir^i (jx. (j!j-i»J I <j n •> j I^K i"i (jl^J 

(j_o jjlc ^ I c dJJjdj . j_jj_I.! l^I u&~ i ..I ^ 2j i .iL-uVl 2 »^XL> 

I . {j\ I Mill »1 oUII L-A-iAJ 1 J Q . ^a > j**'^ | i4_^-l£jJ1 2 j j 3> 2 1 

4_ii£. i( j>^' O^'- 5 

fiUj_>OJ ijj-a^-iUJl ^ J-i^> (J-lSIu_uJ 4_UJ_L^3-J)J-^SLI1 l_J^L>Jl jj-* '"'I'^J^^^ 

.4jj-*J1 3j-^>.t 4jJjl11 4_uLjj-^ 4^LU ^1 

.Jjj^VI Xuz t—i ^j>JI tfVj jjI (Ares) (*) 
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^Jl . ^."Vl j ^ -» ". t 1 4 _J_<j_3fc_J I (JJ 1-1*3 1 t« Lu_}L_uL)» ^3 CjLoiJI £3 jJI (J_«j_*_a 

.(Rover) «3JI^>JI 4j>*J!» j 5 IjA i jru (j'CIi.iMJI 

• *% 

• n 

i(Sojourner) «j-jjj^>.j . a» p . ..I 3_ijjlJ! i>j_& ^Ir uj " ' »l <iUII [jl£j 
<J^Lj>. i j-jjl^Hj I^jJLLs jjjjJI ^jjj^LiX! jl>.1 ^c-*-oLi Ll«i_u 

CjJLSj. cljVI^ ■ ^ " 1 1 t^, j-y L^j^' d i All d ■- I ", i .~. 1 1 jj>.Lia 

I gjj ^ 3* I ' ea d I t£LJj-U ^_La_t_o CjLal uiSu ( til (j-* 3 ^jjjuj-j 1 ^jL^ La »l g LuJ 
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LgJ i(Six Wheels) Cj^Ljcc o i 3J- 3 3J|j_>J| ^LH"-'' j^-lpj 

(2)- ? 

(30) ^juIj V t_gj U 1 1 I j -» U , „ 4JlLlj (ji (jSL«j ^Lijjl w ■ ^ a ij 



j_aVl 2 2 j 2 ^ ^ j a . IjJi-q-Llli-u (63 , 5) (^ic ^ L&Ij-^ ^i}^ ^ I < h\ 

3_jjjlJI LaJ_t£. ijjlajVI 4l>.jJI ( _ ;r ±alj_a (jlflJ! JjL<-u JLflJj 

3 j< I mXJI CjljLiVI Jj-i^sj j»JljlI ^j^sJI ^ j_aVl Jji 3JI^»JI 
Jij^j-j I j a .^."O fj't-*- idljjii CjLcLj/ QjjJLflJI w JLaJj . L^jJJ sLLlojjJI 
J ta « II I j_A 1 r <_ . I i"itl (jSLol (_^>- ' I -1 J UJ CjljLiu^l CjLju j SjsJjl 
i4^jjJI 3JI _^>JI SjjjJ! (_^>-jl CjfjLl jjJLtJj .(jJLlI! afcJI j jLtj Cr iaJI 
^^.3 L^JL»£La (j-o ^j_j_>J! Jjlj i4JL>.jJ! i_ijL>o (<ukL-] ^1 jiilt SLl^js Gaj i^ij 
iSJI j->«JI 4jjj(1I (_£_jJjlJI ^eJa 1 all 1 u a £3j »l qUtl ^sSLso Lflsjijuj . 4 ijri 1 nil 
Cj_>u 5_i_LiiI.I (Rocker Suspension) 2 j I 1 a a 1 1 ^aljjJI 2 k> ■ uljj 1(J lr I ^1 
'3^ 0 c ^-il ' ' 0 j^y^ (jl^ i_Li3 L$jL^ ( __)Jajt_JI l_Aj^_t-aj JuLJj 4 iJ3 _iJijtll 1 ^ 0 . ■■ ^ 
.JIXLcVI ^ (<~>J d 0 ni"v JL>.| ijr^* ' ' *° ^j" ' La^-*-i w 1^ 0**' * JL>.| 

Jii (jii^-jt 1 nil 3^ cj-^'j J-^J ct 3 L^S^a (_g jJI ^1 ^Jl ^ j 1 n I 

JUJLao 5J fla. fa jjj 1 alii CjIj-loI^ Ot 1 1 I j . d ijii 1 ullj 4jjj(JI (jl-J CjIjLJuVI 

Sjjs. Jjs (_j-aj . JjulII t. jloj <i 1 n_i (-;r a i jj_ii!l 4jl^Li (J-«-«3 cr^^ filial ' u U 
(Spectrometer) ^jUtl ^Liia» jL^>- jjfcj i3_Ja^ L^jj^-v? j<uti jl>.jj Sj^jlII 
p iny Laf .^Jjj,l j^itj^sj 5j>j^ L5jL<h!^-" S-^J-^' l5 jJI 

^jJt i4 j< I 1 „>UI JLlSIjj/VI j JLjj'^I jL^>- t^yxJ i:i ' a 1 Ji-I jJI (jjs 

,«t_LjjL_ u Jt ^.aLjtjj 

*J 13 ^ 3 tjj''* ^ ' ' ^ **' ^ 4C_t^£LII ^eJa 1 ^jji^. ^IjLa 4_Llqj_o]I 3jj>. 
Jj 1 4-Lajejj (_gjJI ^eJa ■ jjj (j^a^llILi J^s-kj (Universe's First Areologist) 
.(Jj3 ,j-a 1 n"t Sj^>.i J-a^eJ ic_<£j^ 3^ t-^J-»^9 j'-^ Jj' o - * 

(2) The Philadelphia Inquirer (7 July 023 July) 1997. 
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^j-Sj (Pontiff) «(j_AL£» JiL<i£ 4l!u (jU ijL^j>JI Ijut J <ir d j j uu (j£Lx-ij 

j&ij 3-JI J^?*-^ ^d>*^' O"^ (aSLajJ! ijL^j . 4-1 (_Lt=J La J_t£. Jj JL>. jlj I Jj; <£b 

CjLcl I 11 tl ^Jl^S ^ 1 C J . «G_>0 4_]J-lJI ^ H Q I ' ' ^^t^tl ( j JJ l_Ld_a ^Sll (jy^* 

«d j i j 1 11 II 4 1 i'iVLi i_kjJaJI (Jj<Ll2J (jjjjjj Li!l» jL^>- j-^-Ia i4jJLUI j Mutl 
j-j>ll i_sj_2_> aj Lj 1 (Alpha Proton X Ray Spectrometer - A. P. X. S) 

. (j (2) j o^jjij-i (2) ,j-a 5jjSJi,l «Li!i» cjL5jjj>. (j-o (Barrage) JjI^j 
«244-a^jj^^» j ' «a * c iJ3 _s ^JiLjUj jjjnj jj- 0 < — 1 J q"1 i n a 
j ) 1 ^" ( _ 3 is- 'SjpJI (jr^ cjIj jJI SjLjLj « Li!l» cjLujj>. aj ^* *» . (Curium-244) 
jjjjLjJa J_*j »l <iUII (jSLx-i (.gj-JI j' J 'J 1 " ^->Lcl » £u\ I g a: 

(^LuijSLII (jjjSiJI j^sLi^. 3ijjjs (j-o iCjLcI * <~n*$\ Sjuij cjLijj^^jJI jI ji^. I 

j-o^-Vl (j>ill -IU;tt ijUJjlII j Laj i.'iffl'f 1 11I J-oJj . jj>U Sj>3 (^-3 (jiJI 
LI jij 4_La CjLLlC i—SJLS ^1 IjJLoX. lilljjj .t_j£jSLJI ^eJaxji <■ i If I j i n'Cj (_g jJI 
4-lLc. SjpJI q'\ aJ^jja o^LiLtlll jjLu o3L3 1 (Helium Nuclei) a^lL^JI jLc 

(j-o «£_lSLjL%» (jh "1 i j ri 1 La£iJ-]JU>JI wnitl 

w I c ij_«j>.VI i_i£jSL!l (j-u . \l . v.* cjLqjUU t>jjb (jj^jG 
(_p3j^/l 4^jLalI (juuLlI.1 »l nUtl (j^-JJ < >^ lAW^ 0 ( ' 80) Jjlj 

J£ (jL^ jJLa Sjjbll oLiU. J-«jSj (jSLIj .S^j^pSLlVI i_^uIjjJI 

jj 1 a H ' (^J-2j '(Goggles) 4_i^jL>. ajLtu (_gjGjj i(jliL>J,l ^LLi (j-o 

S_aj^LII cjIjIj-UI jitlj (>iL>J,l jojsLL o^jj ljL^j . jL»jVI 3_u^1j I^U-vj 

( _ ;r ^ i." 1 I "1 <n ^ j « La 1 1 j»L^il JL>.lj . jjs-V (jl£La (j-a 3-1 1 J-><JI ^-i>*-" ^yj^-^ 
4_LjiiJ ( _ ;r lJlj ( _ ;r cl_lj_II J*C i"ill Cjl j Q^ill 4jjLajJI 5j-3e-LaJ I ^c-i L^SLjj_><j 
L^ia cjIjjSVI SJIjjJI 4jjjJI tljfjLi Jl^ j . L$jJI SjLi/^l Ciiijiii (jjJI J it_jjJI 

p *\ se **i ILl ^j^-a^dj ^j^-lSIj-LI (jL^ La-Ljj i L^j^L?tC 1 1 11 4-aJL^-**i 1 11 a 

JJLJ 1 ^"'^ ^j'j-J-aL^Cjj^Jil J^j . L^J SjjL>J,l 4jj^II w ' a j aj&U 4jj/jLtJI 41»jlII 
j 1 11 Ci ( _ ;r lll 5j uuill (j-o <l ^J a j tLaqla i La uiS Ji^ i4jjjlII (Shove) i_aj|jL>. ^1 
4^j^>. ( _ ;r i ja£LaJLll ^j^Js j J_>Jlj 4_La_L>JI f^j-^ O^J . i— Z^jSUI ^Lvm 

iJJb (j^-iSlj-ll JL>.| j-j^. J^Sj • JJJ^J- J^* I V (_^i>- i5jj-«JI 

(3) Time : 21 July - 1997. 
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fllu. ilLill ,>a jjuell ill^aJI 5J|j»J| CjM^lI a ; l,„;t l SSjjJI 
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(j^-o^Lj ->■ j»La^U tiJj^tlj 5jj-«JI ojK jJl3 .4jjjJ! (Bulldozer) 

(^si^ut jl^vi asp. oiKj 

(Jjii-i «jJ_Li3 CjLi» 4_Lloj_oJ1 ^Jijj .JjjLs.} j ■"■•<- (Jjjii (J-°j (J^-^* 

. (Infrared Lasers) i S !j_«>Jt j>j1!I 3 » uil 2 ... I SjpJI ^1 oLa-<ltl]l 
SJI^jsJ! SjjjJ! oul^ iL^sLi. LaL*l*l «Ui«JI LtVj! (^jJI ^Lgl! (_£^-b 

^1 4ju>-j_a I jut (jl I -1 cAp (j^J • I 1 JJ^** 3 S.L3 ' «Lo.V CjLa^Lc 

.(Jj^ <j-a ^j>U U 1 11 i^j-I! i*U! L*j^>-j <_cj 1 . 1 " t_^uljij 
V id !!j_>J! 4_jpJ! (i_a^.j) oul^ jJia cjLj» ir-i 

. 4-uliJI u& j!*Jluum ( I , 25) jjL==JJ 
^ i uj (j t \ q'K ^\ 4J 1 ^j>J 1 4_] jjl! 1 p J 0 ' * 1 0 LtJ 1 £-1^9 Jiilj 

LlxjjJiJ 3>LflSJI Jjjj j<u i('/. I 00) S^LflSLl J-al^ gw) j 1 .il (_£ JLa ^Ir L^aL^a > I jl 




jj 1 ajl p _i mi "r"1 CjljLIiaJ <j^Jljj_3 tj-uJu^il 
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3jlj_>JI «L>.j JJ jjLu 4jjjlJI CjLjjLLaj (jV i<j-tc j j < ul Julj '/.75 ^1 J i 1 
4_ij < 1 1 4_<jjj_lSLI'^ I 3j\^>.VI i. . j i nil (jjiAJjj . i_£jSLJI (jlr 4jJL«JI 

.jLulJI jj_a Lxcajl I g-ialja 1 tn ^Ji.1^ 

i."r*r ifiji i 1997 j_Jjj j <j i^i S-jL^j 4l>.jJI {jC dJI jj ( _ 3 jJI jLls.^/1 (jSLIj 

I n 0 <Lbl I nt I J fl-i3»JJ (j^-al *(J-a-*3 La * (( J-U^-^^- 1 -" 0 ^- 1 > JL ^ L)' 

<Jj^l gj-i ( uVI 4_iL$j ijr^J • Jri- 4- * 1 (JL^ ^-J^ Ia^-^^- 4 -* 5 p ' gaJ 4JiLa_La * ) jLi-al 

ic\_L>.j_ll 5_j| JLj ( _ ;r l^. j g i"i (j-a ji£ I JjlJ-a JiJtJ i I 997 (j i nr I j ^ i~i (j-a 
. Sjubll j^J-a J-al Lo3j i4^j^>JI (^Ic Sj-jLs cJlj La SJIjjJI 2-ljJ<JI OuL£ 
3JLjJUv» I j j I c j I La j 4_2-LaJ_a (^Jl 1997 (jui-La 6 (^-3 Of>.j diljjj 

( _ ;r Lc LjL»c SjHi Jlxj (JLai>.l L^jLi d -1 j 1 1 (jj^alj-U I a i a jj '"JJ"*" 1 

CjLjjLtajJI (J^-^Ll iJjjLcaJI ^JJ-II L$jJI CjjJ-l^S JLS J_alj^/I Oul£j .£LJJ_U 

jl i r 2 <LLa <Ls-ljV 1^1 Jul} i .il i Lfllac ui jL»j (jlo- icLcu (24) SjJ. 3 j ... a uJI 
.4jj/ljjJI ,j-o JLjjJi. I J c I ' a a- 2 ijjisj^iJI i^J^s-j (jlr 

JIJjjJ i4_lsLJu 3_iL>.I (Jj^sjjJI ( _ ;r <j/Lj/^/l i—Sji^JI (jl i LlsL>. jj^ijJj 

i^tjj-tl (jL^ (J_A J-Aj i4_i^LtL 3_)L>.| JL^_l (jl L)J-i 'tlft T i.rt tl CjLLa J_La ^J-La 
SfiQjjJj 4-3&Ia-u) (jj-l^ ^^rH**-^ .3-^' (1)-* tJL^- 1 ' I 1 1 < uLLa (Jlj La 

' a3 ^' *3 ^ * I j La 5j u (j^ll jj ' aail J-aj 4_lq_j^ j-jSLaHll ^j^* tl] (j-*-i 
i(_P=jVl j jj>II <j^J SJjjJaJI 4i)l , „U j_lC iSJIj^JI 5jjjJI (jic ^pJI 

SjjJi sGjjo.1 i^jJI ^jLallLa .j^ajij^ Q^la (180) Sl^jJ! o^j ojL^ ^pJI j 

j j a ui j 1 1 * "ju La J CjljLiu^l JLj/jL 4_uLciiAJI Sj\^>-^/l ( _ ;r 3 CjLujjjSLIVI 
J.2JJ Sjjj Llujjj La Ijlj \l ^ , „ j ^Vl J.^ i(Digital) ( _ ;r ^jJI 

: 4_JLlII CjI jiaitil Liaj ^<Cu C^jI£ L^jLa i(_p3jVI (jJI ^jjJLI (jjs j j ■ a 1 1 
2-jjj<JIj ^ ijri i nil (j-a (_ 3 jJI 4_u^_pSLlVI JJJ LalJI CjIj_usL^ j»J-2j - 

. I i JJ 3 LaaaJ I j^i)-''' («-IL«l jj i^aJI JaLallLj i3JIjjJI 
^Jj L^Jj^tlj Cjlj_j_al£LII (Ji.1^ j j Leal! 4_uj_UaJI i_La ^LaAJi j^ta uij jcHj - 

3 i .i <i jj^ i3x.j^i^a J£ (jjSLljj .(Detector) i a_ui£ Sjls-j SJaLu/jj ij»L9jl 
ojL^ I iLa .tbSHmV oljLil ^1 L^Jjjj>o Jijlj - I .^Atl ^ tj^p i^jjij^^Lajl 

uLl ^lllj-a Cj^J JJ^J 4jlaj(JI OJLfli (jLfl i3jjla ^jj LaJI 
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ijr I! L^-Laj t((4JLiA.uiJl)) ijr II J->*-Jl 4_]j-*J1» CjIjLJu^m «L>-jj - 
. - < I La-se a Cj^Li o^J^' w 1 c O-o-j-sI J-ilj . L^jaji Oij!lU j^J! d La 1 ul jj 
^Jsl j_« Cjj-lo*1j . *j j ^ j ^ la 9 1 CjI ]} (((jj^sj-^ » Ja CjLuI ^Jl t-5j i ol 




^y^jLi dul^J jj i 1 1 j_<u?e_a ^j^S^XIa ^1 ^_ual ^jJI <Jj^tIuJ I ^"j d ilLaJ 
. OujUj^M d*C i mi JjjjJo jj^. J JJ ' gs-M 

Sjj_^s (1700) S U_L«J! ^La! o^4J>o jJ! ^ JjVl ^j^Vl JMi-j 

d t-td-uJI Jf3jj_A d S la * a (Jj^>> CjLaL>oV1 ^uj->J 4_LjL1 

Jj^. JJjijj ^oJ Lc^ i«jJ_Lia CjLd) ^L>.j ^L?'<- 1 <Ji_5^>- (JLtflVI -Jj-Jj tlUJuu 
( _ ;T i£. L^lS tjjU jflj »l i^iiill jljj (jl^ C?^ 5 " '(J^ 3 *l < ^ S 'J lS' 

^1 diii ul ^oJL«J! CjIjLS cJj-so MjjJIj KijjijJ! Sjjj» Jj I laj Lxj 

p 3e j 2 J J i4_ujjj-a_jJbJ1 CjLioLioJI L^jL>.jt ^ ijr 9 j nun tSj ji ir^i 4_ujjIiSLII 
ji i-.l La-Lm II (j_o 4_i3!jjs La (jjJ idiLtJeTLlUj (JjLti! 4 j 'jjj a-iJlLl t ^aljJI 

I jut Jajj. ^ iSjSjj^sVI 4jLc jJI c.tIM ^((jij-utU^JI)) ^j" 1 1. U (ji*^ ■ 
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.3jjjjj(II J^^'a jl iajVl j ^1 o i uVl }L«j i LilLc liiJo- t(_yjl La-all ^LaiJjl 

(j .i j 'ijJI (Al Gore) «jj^>- Jl» j-iLj «__., a i ujJU igj" i n U ^ lr j - 

4j£jj_aVI r I i a all SJL^j (jtljlj mil dVi^'l w 'J^"' * tajl J-" 1 -*^ (jt^J" 0 ^' 

i— a I r"i'C~i < 3_I LS^jJ 1 4_tai. ^L?<- 1 Jj| >J C^e-usj «__., aUtl» j~i i ii U (j-l^J " 
___^L>. . _j 26 «jJU_i3 CjLi» (J^p* (j-u-aJ £ya filxca^ d t-ta i _JLt_ujL) £ljjJL1 

JjLjj (_i£jSLI! \jjt, q\£ !i! U-a «.Ui«J! J^tij <___,!>. dilij .2005 j»Lc c-jjja 
.2019 ^Lc jjjil ^1 jI^j 4J^kLa JL^jLi t L-al u&S , nVI 

jjJjs (Goldin) «(jjjjy>.» £>i^s J-a3 t«__g j_jant l» (_g jTt . nl I ^^icj - 

g **' i VI dJLiuj '^^^ « _jj i ii i ^j>» » j^j^o iJ7 ^ _j"^jij 1 " ^ o'- 1 '«LujIj» 

_jj^_j JL3 I _j a-jJLSgJ ^jjljCLiVI jjJLaxI! q\j . jo^jJ! iJLu&Lu (_y^J' Cj Laj U a 1 1 

SJL^jJ! (jlj .i_a_Jl£jlJI aJJt _j^>«_' Jjuo (_fjj>.VI (JjjJ! _j^«_' 4^jLIla 
_j-u_ujJ1 ___ r i^ 1 j ' «a_) * i AJ a!u o j U j -L^j a Lj a 1J i4_ijLLa_u ajaj. JlJ^j j_Lu^j 

. J^ii! oj^l JSIjf ^ 1(;; ^j >a V! 

___ T ^I1 jt-»-^tl £j^j_uJu^qX\ JLaS t __yXaJ I )) __£;^**( i nil ___ T 1^. L«l - 

(jl I o itil (j-oj -iJ^ 3 <j-° *^ 1 " (j- 3 I <3 *i j j (3.' ' "J cH^'-5 i4JL>.jJI L_jj 

(jljjjJ! ^1 La «L>-L>. (jjJ iSj_»iL^a ___ r Lc OlaaA «j J-Li5 CjLi)) d ijti i ntl 

^_J3 jILo jlj^ ( I 9300) _j-o do^j Jlj ^LtiiaJ! j-a^. l_Aj-a_t_o «Lcj-t_o _jt ^^.j i4jj^. 

. Jajj_jll 5_ti<tc d ___U3 licLuJI ^ Jla (25700) c+*L ( __ r ^ iS^L^JI 

i 1- ' J se * ti tl O-t^jJ JJljsoj . 4^_tlaj cLcj-i_uj ^tJj-aU __gj_>J! i_a^LiJ! 

icLcj_tJI 4jJL_pJ JjJp- t-Jjij-ul JLaJj .t_j£j£J! ___va joilaJl! I a^al] I 

<_ . i nL>JI ( _ 3 JL. j-aLjjj 4JLi£. pjk'"; j»La i (Accelerometer) (i^L-ajiji)) 2 ta ■ uljj 
*JU J-k-JJ .3_jjLi 4_ajjL^ (41) (__>_« OJ^-^ iSi^3 Q <i" '_' '(j^jLp^V' 
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lU^l^JI 4lLaj 4jjLj 4-21Lj Oj>-jj>.I ' U £tjj_aJLJ (_gj^J! <_2^L«JI J^io 

cJI j<u . a80 d i i ii m 4^.j_<jJ! ^ ijILo (7 , 3) Ltj-L^a ( _ ;r lll «cjjjI/Ij-J! » 
dJJi juj cJIjj ^<u .(_£jSLLI i£j->JI l-s^IJlILi tiJl£Jo-VI 3jlj^>- <j-a 3 UIj ..It 

J-tja. (_gjJ! i— u i ii II (Jj>Jj . 4_ul^JI CjljL-uaJI Jji^ 3-*-">"j Ja^o^JI i " 1 1 j La a. 
C^jI^ Jaa-L^JI 4-Laj» ^1 iCjlj_a Cj^lii 4 _ :T JLc I ^1 JlJjj 4-ul^JI CjljL-uaJI 

(j^Li^M i^LijjVI I jut ^jbljJI jIjjJ! Jjoj/ Laj-t^j .jia (36 ,46) 

.J^liillLi i_£jSL!l ~ U , „ ^sej > La j gj I flK 3x.j-a->J,l CjjL>.| i(Supersonic) 

LiL£ 't^hO ^ "' .' a ii jj^ j ? Cjj^s- «jJ-Lj^ CjLd) d ijri i nil q] »l nU II » "r » j 

: 1 o ifrj 1 1 J~ 1 J " 1 J i nL-ut Lu-m 

<( j-ij^o^oj-u » 4_1I^_>JI - 
.(jljJ^U be-Juj_a (24) JJjlj iS-Uj'C < "J^;" < nVI !j_Lal£J! - 

4j^Laj d a < n-tt-a (J-^J (jj-^ I i i ( n ^ 0^0 t^aaj I jj- 5 JLA jl£jul (jl^ JUilj - 

j-al J-Aj 4-t_j_fl-uiJI 4-j-Lc ' " ■ La_i_A (_gj-JI (_gj!_jJI Ja^s- ijj ir-iLaliJl sLajJaljj 

. 1 976 ^Lc «2 j I j_cSLjL^» ijn i ..II I j".Uy,tl ( _ 3 nJI j ,j ■ -» 1 1 Ijjj£ i 

jjl-J^La J_La ijLlILi (_gjljJI IjUfc Cjj_aX. (^yJ-Jl '"'I j| . '^>^ All Cjjjl>. L^JJ 

4-j-j-i£j i^j^SLII 51 mi i 4_lo_jSLJ Ijlijl>. \jjt ; »^ ^ 1 "^1 

.(_P3j^/l ^jlz. SLpJI 

(j! d fl-jJLa. J-A : LaVjIj . ^ i J J I . "i\l I (jiajtj dll j J^cJ J-ai i^tjjJLl 

CUif « lSLu£jbj|» ^''^SjjjijJI 2uJa2JI 2 2 La ! 1 1 ^ L^jic jic (^lll tiJjLuJI 
lj_u^ C-cLt^. (_^<JI 4 I il itl i. 1 1 1 ii jjt (Jjl i n"ll I JL^S . S^cjjJLI diut ^"j a (j_a ^LilS 
JjVj I r Lajj " r Jjj- i«L-uLi» 3Jl£j d'ilr I Q^'C'v u^b »l aUtl ,j-a 
. jjj-ll (j-a i-.U>^ , ,. L^iJ jjj^ iSjJcj^s ( _ ;r 3 3Lp- 

.^niLJI ^jLJI ^1 (I*) 



aj-ij-C CjL o jlta ? J ' " * ^P* »1 qlf (jt ijr 3 i *1 mi V - 

1 ' " CltJ>o U j it a (Jlj La (j^-i (jl (j^-4- 1 4<lL>.jJ! 0 JLA ^ L2 ***' i 

1 £ J-X-UJ * (j-* *— CiJjlJuhl i£CJj-U JJ_^_t^5 « ISLiLuJl )) J- ' * <~ 4-L.UJJ (ji 

ij^J^ ^j-jJLa (171) <(jJ_Lj_3 Jl)l_J)> dJL>.jJ CjJuu^j (jy^-Il «Lulj-JLl OjL^ - 
nI Q^VI ; a^l.U^tl o^UjJl JunJuJ 

L ■ i nl ^j>J1 ^_o1j-l ^1 Jl^-**( i nl ijr 3 (j-LCjLJI (jl i uJl »1 oUtl jj-* ' Cr^" L^^j- 0 ' 

^j^u^\j J . UaS?! « 4jj,Luj, i-.SS-*. i til) jjj . S JUJL>- ■ " 1 1 i j 1 i aj j l£[lu V i4-<JVI 

i^jj_JuJ.I I jut ! jUr (jj jJ! *Lii«J! iSJLti 2 <uj Laj a^^aj-jVlj 

(JjJISOjj S2003 ^Lc (jSLIj ^julSi!! JjL-^Lj 

(_gjJ! ( _ ;r LojJ! j-aLij^J! (j-a Sjia '''j' aga. I 4JL>.jJ! (jl ( _ ;r 3 i ' I i"i V - 

(jl i f I mi . Cj! j i in j c (j_a * A ^i>^' i-iLui^lLu^ cL*_Usj w n 



265 



.4j^JI 4a. Mil JSi 

jjljjlaJI ^jlr J_y>- (^LJIj —I JaAJ I J_y>- (15) l^-La LoJJjs (36) 4J j <Vt * 

. ^a_L*_!l ■ Laj ■ ■■ uj 



,1986 ^Lc i r ■■ r< ^ 3., 



1 1989 ^Lc 3_uji«JI SLaLaiJ! j ill! « L*il<Jl£>> j< , .i'i^II SJjL*. (ji^j 

cjLj/IjjJLI (3-iL.u < ..I * 

■ 4j^ 'C i ntt l j-i^jLj 

LlLlII 4_L*J]I j''-"- * 
ill S-i^-oLSTLi (. I i a a II 

.^-olj^JI CjLIa 4J duu!it 

.4-ujl*]! 4aLSiJ! 

4cl j^/l 

i4_ujjtJ1 j'^" 4jj^_<jj»_) 




tj&Mj 1**11 
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3Lo- (JjVj L-flLuu^l <J <JjL>J1 jlij (J-J-S (j-^J 'Cr^j' fft^-sejj 4-3e-tau-ti 

i>^>. i^ji^. (—Sj-jlIIIj 0JLu£>j_i cLual_>J1 _}^_>J1 Jja-j i nj <__)Li£L!1 1 JLAj 

. di 1 j Liia_>J |j J J ' ^ * 1 1 ' a 1**' se a i 4jj-<u3j cQjjjj 4-seJa-tjuj 

3jl j i .1 tl 3j-^>.l Loj (jj-uLa cjLj) fi *-L>-j jj-^j '^"UL/^ 
2 sell 1 4_c jJL 1 cj La^jj Lu-uJ 1 < j LuSLJ 1 j_i Li£^ * 4_lLi 4_u ^j^jJ 1 

5_j_LLc 4_jL£L« JlbtJ (^jJI i«jl_jJ1 JJ-^^" er^H 1 -" ^-IL*J1 

r 1 L^aAJl ^LjJLc 



